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Foil a considerable number <>l \ ears the interest taken 
in Arts and Crafts lias gradually increased, not only 
because of the entertaining nature of many of the 
operations, but also because an extended know ledge of 
how these operations should be conducted is often of 
great faille to those persons who ultimately become 
associated with commercial, industrial, and domestic 
pursuits. Iik tills respect there is, perhaps, no handi¬ 
craft art w hich is more \ a I liable than that of u caving, 
for, in the fundamental processes, the student becomes 
more or less skilful m the manipulation of threads; 
this skill first of all acts as an introduction to darn me, 
and later leads up to embroidery, and ultimately to 
the important subject of text lie design. 

In this work, which appeared serially in the Textile 
Rtfoitlrr, the principles insolsed m darning and in 
fundamental weaving are described and illustrated 
in several different ways, while the jiroeesses of c'otli 
structure by handicraft methods are s\siematleady 
arranged. Thus, simple methods of warping, beam¬ 
ing, and frame uca\ niff are fully ill list rated and care¬ 
fully described, and dually the somewhat similar 
methods adopted in the commercial manufacture 
of Oriental, Donegal, and Heal Axminster carpets are 
discussed at Icngth. 

In addition to fulfilling the main purpose for which 
the r ,rl< was written,the mans phases involved should 
be of value to all persons who are pursuing a study of 
textile manufacture. 

Thomas Wooihioi si;. 

Technical College and School of Art, 

Dundee. 




THE HANDICRAFT ART 
OF WEAVING 


CHAPTER I 

I NT 110IHJ CTO it Y 

Till; OlTillATftlN of 'Whaving. 

The operation of weaving, not. only in its simplest 
form, but also m its most advanced stage, consists 
of t he interlacing of two sets of threads or yarns. For 
tile sake of distinction -most esscntiij in industrial 
work, although not absolutely necessary for handi¬ 
er, d't work -these two sets of yarns receive different 
mules. 

1. Those threads which form the length of the 
fabric, and which are parallel to the selvages, -are 
known as the warp. 

•2. Those which cross from selvage to selvage, that 
is, from edge to edge of the cloth, arc known as the 
weft. In many cases the weft is termed filling 
(matnly in the United States), while in classical 
literature it is termed woof. 

In all eases throughout this work the two scries will 
be mentioned as warp and weft. 

Warv and \v i.FT. 

• • 

With certain exceptions, these two sets of yarns, 
warp and weft, interweave with each othfr at right 
angles, so as to become locked, as it were, together, 
asd thu'i form a compact and more or less solid 
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substance which is known in 1% general way by 
several names, o.g. fabric, cloth, texture; and in a 
particular way by reason of the kind ol fibre lrom 
which the Mini is spun, from the ornamentation 
caused by the particular method ijf interlacing the 
well with the warp, from the use to w liicli the finished 
cloth is to be put, and from other reasons which need 
not be discussed here. 

The number of different ways in which these two 
sits of yarns can be interlaced with each other to 
form different patterns is minute, and the work of 
arranging these patterns lust on paper, and then by 
the warp and weft in the loom is known universally 
as textile design ; on the other hand, t,he mechanical 
or manual operation of causing the warp and the 
weft to interlace with each other in any of tiiese 
desired orders is know n as weaving. 

There are several different methods of weaving, 
and a host of .different frames and machines in which 
or by which the weaving operation is conducted. No 
matter how simple the frame or apparatus niiiji be, 
or how complex the machine m which weaving is . 
practised, p is an invariable custom to term such 
frame, apparatus, or machine, a loom. 

The origin of weaving is merged in antiquity :; it 
was certainly one of the very earliest arts, and the 
high degree of perfection to winch it has been brought 

due, first to a gradual evolution of the science of 
textile design and the art of weaving, and second to 
the phenomenal advances in mechanical engineering. 


Did Spinning Ruecede Weaving ? 

4 

At thy sight, one would be incline^ to say that 
spinning would precede weaving, for the cloth is made 
from yards w hich have obviously already been spun. 
This judgment is not, however, conclusive, for it is 
highly probable that the lirst efforts to form* a clotji- 
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like article would* be by the interlacing of long grasses 
or reeds, somewhat similar to tho^c which are still 
useil to weave mats and the like. The demand for 
such articles might eoncciv ably hare grown to such 
an extent that, substances other Ilian grasses were 
found necessary to cope with the requirements or 
to simplify the process of weaving. Then one might 
imagine that efforts would be made to form some 
kind of strand ^r thread of a longer length. The 
natural tendency of wool to become entangled would 
probably cause some person of an inquiring mind 
to utilise these fibres for the formation of a more or 
less continuous thread, and after this, the more 
subtle mcllyid of extracting librous filaments from 
llax and similar plants by retting, breaking, and 
scutching would be attempted with the same object 
of making a continuous thread. Kxccpt for exceed¬ 
ingly small fabrics, and for particular types of fabrics, 
continuous threads are much mnrp suitable than 
short lengths for hand-loom weaving or for any other 
f yid of weav mg : indeed, lor most kinds .of weaving 
th" continuous threads are absolutely necessary. 

Rhockss or \V HAVING. 

It is yvell known that x\ 1 lat is usually called the 
process of yyeavmg involves many distinct operations 

all interesting in their way, and all playing their 
respective parts in and for the complete machine 
which yye have stated is termed briefly a loom. 'Inc 
various operations which take,,place during weaving 
vary according to the type of loom, and also to the 
kind of cjotli which it is intended to produce in the 
loom? We shall mention these different processes at 
opportune places. ( 

Tub SiMi't.w Tver, oh Clotii. 

The simplest type of cloth is that known as plain 
.cloth, e.g. calico, pillow linen, hessian. This cloth 
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may lie mail? on a small scale by'a process similar 
to what takes place in the operation ol’ darning a 
stocking. In this case one set of threads remains 
stationary and parallel, while each thread or pick of the 
other set is introduced separately by causing the darn¬ 
ing needle to pass over and under successive threads 
when it is moved, say, from right to left, lmt when the 
needle is moved from left to right it is made to pass 
under and over the same threads. TJic chief difference 
between darning and plain cloth weaving, neglecting 
the difference m speed, is that whereas in darning 
one set of threads only that formed by the threaded 
needle is m motion, both sets of threads are in motion 
in weaving. Thus, all the threads of tjie warp are 
moved together, some upwards and some downwards 
in horizontal frames or looms, but the weft is intro¬ 
duced singly and successively, pick after pick. (A 
pick or shot of weft is simply one piice of weft 
which reaches ,1’rom selvage to selvage, and the 
apparatus which causes these successive picks of weft 
to be introduced is termed a picking motion.) 

The movement of the needle from one place to 
another in the first operation of darning forms a set 
of parallel threads which may be compared with the 
threads of a warp, while the movements of the needle 
crosswise to lock the second set at right angles to 
the first set in darning may, similarly, be compared 
wi^li the movements of the shuttle in weaving. The 
shuttle carries the weft, and it is driven by a blow 
from side to side alternately by the parts of the 
above-mentioned picking motion, and each journey 
leaves a»trail or shot of weft between the two layers 
of warp Jthreads which have been mechanically 
arranged iij these two layers for this special purpose. 
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CLOTH FORMATION BY THE MOVEMENTS OF THE WEFT 
* YARNS 

First Objective in Weaving. 

The first objective in weaving is therefore that of 
making the \^arp so that the shuttle, or whatever other 
article is used to control the weft, can he moved from 
side to side to form the cloth. At this point it might 
he advisable to give illustrations of the difference 
between warp and weft, and the effect which is pro¬ 
duced by the interlacing of i he t wo set-;, as mentioned. 
The apparatus shall be of the simplest character, so 
that anyone may repeat the experiment or simple 
task. 

Figs. 1 and 2 show front and end elevations of the 
frame, which consists of a small block of wood A, 
about 12 m. long, 2i in. wide, and 2 in. dec]). Two 
£ in. wire staples, 15 and C, are made and driven 
into the wooden block, as indicated. Any old box 
might be used for the same purpose if saweuts arc 
mavle on two of the upper edges of the box enefs. 
The objection to this latter method is that the threads 
must be comparatively far apart, whereas with the 
frame illustrated the threads can be placed as close 
to each otficr as desired over the two wires 15 and C, 
and fine or eoarjc threads used at will. 

The next requirement is the thread or wjirp yarn, 
and tjie selection of this would clearly depend upon 
what kind of fabric or band the experimentalist desired 
to make. As a rule, and especially for beginners, 
it is aRvisc plan to select thick yarns, say in. or 
* 5 
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more in diameter. I it ordinary commercial practice 
tlie sizes or counts of yarns are invariably determined 
by numbers. •One end of the selected \arn is then 
tied to the wire I!, Fin. and carried from end to 
nd between and partially around the wires 1! and (J 
until the desired nuftibvr is reached, when the thread 
>r yarn is broken off anil tied to the wire li if an e\en 
number is used. Fig. .‘5 is a plan \ lew of Fin, l with 
sight threads arranged m this way. The simple warp 
is thus prepared, and since one-half of the threads 
pass over the wires, and the ot her half under the wires, 
they will form two parallel layers with a gap of J in. 
The introduction of two or three picks of line weft, 
say sewing cotton, at each end B and (' will place 
all the threads approximately on the same level. 
All is now ready for weaving, or, rather, darning in 
this ease. 

Design Facer. 

The order of interlacing the warp and weft threads 
according to any desired pattern is most satisfactorily 
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shown by means of what is known as " design paper ” 
or “ point paper.” As a matter of fact, it would be 
impossible to proceed very far in weaving without 
such paper. Fig. t illustrates a large block of (it 
small* squares which may be considered not only as 
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eight vertical rows, but also as eight horizontal 
rows of small secures. Fig. 5 shows several of such 
groups of (it, or 8 by 8 large blocks' each pair of 
large blocks being separated by a heavy line. This 
paper is called “ dcsigif paper ” or “point paper,” 
and it will be seen later that llie'dcsired design may 
be introduced mi to such paper to make the subse¬ 
quent operations easy to follow. It might, be stated 
at once that in practically all eases ol*a complete design 
the successive vertical rows of small squares represent 
the warp threads, while the successive horizontal 
rows of small squares represent the weft threads. 
Thus, in Fig. 4 there are eight threads and eight picks 
represented by the single large block, whereas in 
Fig. 5 there are f>(> threads and 21 picks represented 
by the 21 large blocks. 

SIM 1‘I. K I N TKU W i\ A V 1 NO. 

Fig. ti illustrates the manner in which the weft A 
is made to interweave with the eight warp threads’R 
by means of the needle C. Two horizontal rows of 
design paper, each with eight small squares, appear 
immediately under the warp threads Ii, and a small 
arrow from each vertical row of small squares (1, 2, .2, 
4, 5, (i, 7, 8) indicates that these two vertical squares 
refer to the warp thread which is in contact with the 
pdtnt of the corresponding arrow. The lower small 
square in the first, third, lifth, and seventh vertical 
rows has been marked m solid black, whereas it is 
the upper squares m the second, fourth, sixth, and 
eighth vertical rows which are marked soHd I Jack. 
These niafked squares may be taken to represent 
either warp or weft on the surface of t’lie fabric the 
significance .of the marking is chosen to suit the 
convenience of the operator. In the illustration in 
Fig. 0 the marks represent warp threads up or Jiftcd, 
and. naturally, the blank or unmarked squares will 
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represent, warp threads down or* dropped. lienee 
all marks on the design paper indioaV warp threads 
on the surfacef wlule all blanks on the design paper 
indicate welt on the 


surface. 

The bent arrow h) 
I'roni the lower hori¬ 
zontal row of eight 
small sip lares shRws 
that the needle t' 
would, in pussine 
from i" i <• h l to lilt, 
pass o\ er thread No. 
8, under thread 7, 
over <i, under 5, o\ er 
f, under IS, mrr 
and under 1 ; this 
completes the til's I 
row of the desion. 
When the needle C 
is fliserted from left 
to right for the second 
row of the design as 
lndn'ated by the held 
arrow E, it passes 
over thread No. 1, 
under 2, over under 
t, over 5, under li, 
over 7, and under 8, 
which completes the 
second row of t he de- 


B 



sign. Tln'iieedle C m 


Ido (1. 


the i Must ration lsagain 

shown threaded amongst the warp threads m the order 
shown on the first row of the design amj heady lor 
being drawn through. Each time the journey is 
reverse^, the weft bends partially round the outside 
thread.- 
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I 

It is necessary that each pick of weft, after it has 
been drawn through as illustrated, should he placed 
at right angles to the line of the war]) threads, so that 
all will appear somewhat similar to that woven section 
represented by eight such picks immediately above 
the needle. In most handdoomt, and in all power- 
looms, this operation of forcing each successive pick 
of weft into more or less close proximity with the 
preceding pick is done by means ol*what is termed a 
slev or reed, usually the latter. In eases such as 
that shown in Fig. (i, however, it. may be done by 
means of a coarse comb F, the teeth of which pass 
between the threads m front of the last, inserted pick, 
and thus enable such pick to be pushed or pulled 
towards those which have already been so treated. 

The comb should not be renewed from the threads, 
but should be kept there for the purpose mentioned, 
and also to keej) the threads equally spaced or m their 
proper position, and thus minimise the shrinkage 
due to the action of drawing the picks tight. The 
picks are drawn tight in order to form a neat cdge*or 
selvage at each side. It is not essential that there 
should be a tooth of the comb between each pair of 
threads, as illustrated : the same comb will do l'or 
several varieties or setts of warp for such weaving. 

On the right of the woven .sample m Fig. (! are 
two vertical rows of small squares, marked 1 and 2, 
cTbht squares in each row. These show how the 
First, two threads interweave with all the eight 
picks, and it will be seen from the lower design that 
there are four such pairs of threads, since threads 1 
and 2 arc exactly the same in the order of fbarl^s and 
blanks as*tbreads .'5 and 1, 5 and (i, and 7 and 8. In 
other words, the unit of the plain weave is on two 
threads and two picks, or four small squares in all. 
Fig. 7 shows, on design paper, the order of interweaving 
of the above eight, threads and eight picks, lyid the 
TOUT small *-'*'»*»**<»« in + hnHnm Vrirnpi* 
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two marked in solid black, represent the unit design. 
The same unit design on two threads and two picks 
is shown m Fig. <!. while the repetition of this unit 
appears in solid black circles with the 
corresponding blanks. Tltr above 
method of wcnvmV or darning is 
obviously crude, but it forms the basis 
of other simple as well as elaborate types 
of wcav mg. * 
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Fig. 8 is an isometric view of one of 
these simple wooden blocks and w ires which the author 
used to weave Ins lirst pattern. The actual pattern 
wan en is shown limned lately to the left of t lie needle, 
while the design is drawn on the 12 war]) threads to 
the right of the needle. I 11 lhis particular case the war]) 
consisted of alternate dark and light threads, and the 
same two colours of \arn were useif for the weft. 
The design, w Inch is show n at A in one of the detached 
figures, is made from the unit B. The unit B is known 
technically as a twill, while the design A is termed a 
herring-bone or arrow-head pattern. These parts-, 
as well as the diagram or draft (', will he referred to 
later. In the meantime, it is interesting to see that 
the effect in the cloth on the frame is the same as that 
show n at 1). 


A Cardisoakd Device. 

The simple apparatus whielf is used by children 
in certain schools, both in this country and .abroad, 
is a rectangular piece of cardboard, about A in. thick 
say, 0 in. long, and t in. broad. Two oppfisite ends 
are made with teeth like a saw, and a small hole at 
the side is provided for the purpose of li.'yng the end 
of the war]) thread. A photographic reproduction 
of an American patented card for such kindergarten 
work is shown in Fig. 9. Two methods of arranging 
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the warp thread on such a cardboard are illustrated 
in Figs. 10 to 12. The cardboard is *hown in solid 
black, and in Fie. K) there are 1 t threads displayed. 
On the left - ham Thai f of the card In Fig. 10 a emit muons 
thread of warp is wound from, end to end, in which 
case the thread will obviously appear alternately 
on the two sides of the card, as shown in the end view 
in Fig. 11. On the other half of the card, on the 
right hand of Fig, 10, the same continuous warp 
thread appears, only on the lront ol the card ; see 
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the end elevation of this m Fig. 12. It will be quite 
clear that the latter method of arranging the thread 
will require the minimum amount of material. In 
the former method the threads are more secure, and 
if fringes ary desired, the unused lengths at the* back 
would l'Arm the fringes if these lengths were cut midway 
between the top and bottom of the card after the 
cloth had been woven or darned. 

The distance between each pair of threads depends 
upon the effect which it is desired to produce, and a 
word or'two might well be said on this subject to 
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prevent disappointments which would often he en¬ 
countered if tjjc selection were not made judiciously. 
In Fiii. to the space between each pair of threads is 
much greater than the thickness of the thread. Ill 
Fiji, ti the space between each pair is ecpial to the 
thickness of the thread in that ligurc. In Fie. (j 
the space between the threads is less Ilian the thick¬ 
ness of the thread m that figure. A different number 
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of threads in one inch obtains in the three figures, 
and the thickness of the threads is not thc.samc in all. 

The Ueehnicnl name for the number of threads in 
a specified unit width is " sett ” or " porter.” 

It will be ipiitc well understood that, under certain 
condition*, there are distinct relations between tile 
thickness, or what is often termed the diameter, of 
the warp threads and the number of suelf threads 
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which should he placed in a given unit width ; also 
that these relations are subject to jnoditications it 
a change is made m the order of interlacing the weft 
with the warp’ i.e. if a different structure of cloth 
is desired. It is impossible to introduce here the 
mathematical formula' which ocal with this important 
branch of wea\ mg, but a full dcscription of t lie t licory 
of setting appears in Jute and Linen ll'nirin^, Fart 11 : 
Calculations and tl^c Structure tj Fabrics, bv T. Wood- 
house and T. Milne. A rough and ready guide may 
be stated as under : 

(1) When the pattern is to be dee eloped entirely 
by the wag) earns a maximum number of threads 
per inch is required. 

(2) When the pattern is to be dee eloped entirely 
by the eeel't yarns, a ninnuium number of threads 
per inch is required. 

(,'!) When the pattern Is to be deeclopcd jointly 
by the warp and the weft, a medium number of 
‘breads per inch is required. 

For ordinary plain weaving, that is, for interlacing 
the weft with the warp, according to the simple design 
in Fig. 7, a good plan is to leave a gap between each 
pair of threads in the warp equal to the thickness of 
the thread, as exemplified in Fig. 3. 

A somewhat similar card to that shown in Fig. I). 
but rather narrower, is illustrated m Fig. 13. A stripe 
pattern in the way of the weft and with three distinct, 
colours in live stripes has been woven on this card. 
The card ysed for this pattern is simply what is' known 
as a jacquard card for a fli-rovv machine. To make 
the card, a dull row of ](i holes was cut as shown m 
the upper part of Fig. ft. Then another (ovv of l(i 
holes was cut. 5 1 in. further on the card, and this 
section cut off through the centres of the two rows 
of hoieS. The above card is cut for what is known as 
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a medium-pitch jacquard, and this particular pitch 
was used mstci vl of a 12-row card in order that the 
threads of the warp would not he too far from eaeli 
ol her. 

The \vca\ e, or darn me, order for the cloth in Fig. 13 
is perfectly plain, as show n I»v tlic design A in 1' ig. 1 t, 
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and the 10 threads oHwnrp in Fig. 13 are arranged as 
follow s : 

A niliroon worsted thread was introduced on to 
the face *ide only of the card by the method illus¬ 
trated on the rigid hand side of Fig. 10 and in Fig. 12. 
The warp threads on the card in Fig. 13 are arranged, 
or in a sett, for the production of a fabric in which 
the ornament is developed entirely by the weft, as 
per the conditions mentioned above in (2). The 
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complete order of the warp and weft yarns in the 
cloth in Fig. 13 is as under : J 

« 

Warp : 

All maroon. < 

5 threads per inch. 

Weft : 

8 picks maroon. 

4 ,,‘-yellow. 

10 ,, sage green. 

t ,, yellow. 

8 ,, maroon. 

34 picks in 2 inches, or 17 picks per inch. 

There arc thus more than three times the number 
of picks per inch as threads per inch, and hence the 
practically solid-coloured horizontal stripe effect, in 
three different colours. The warp threads are almost 
completely covered on both sides oft lie cloth, although 
tin‘weave is absolutely plain. If the warp threads 
in Fig. 13 had been wound round the card, that is, 
both on thi' back and the front, they would have been 
better-spaced, and another pattern could have been 
woven on the other side of the card. Notice how the 
cloth has shrunk, with respect to the width occupied 
by the threads, during the operation of weaving. 
This contraction is general, but variable. 

It was essential for the production of the cloth, 
which is illustrated in Fig. 15, that the weft should 
show as much as the warp, i.e. the pattern rcpiircd 
to be developed jointly, as mentioned in Condition (3). 
Two threads of maroon (a double thread) were 
wound round the card in the manner exemplified on 
the left-hand side of Fig. 10 and in Fig. II. This 
double thread, however, was inserted only into eight 
of the 1.4 occupied holes, viz. holes 1, 2, 5, 0, 0, 10, 
13, and 14. Then a similar double thread of yellow 
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was wound round to iill the remaining holes 3, 1, 7, 8, 
11, and 12. • 

The war[)ing arrangement is therefore : 

1 single threads or 2 double threads maroon. 

1 ., ., ,, *2 „ ,, yellow. 

5 double threads or 10 single threads per inch. 

The weft threads are arranged in precisely the same 
order, and, to be correct, should‘also have 5 double 
threads or 10 single threads per inch. Two darning 
needles, one with maroon weft and the other with 
yellow weft, were necessary, or rather desirable, for 
the production of this pattern. I f t he double threads 
he considered as one, and so far as tile work is con¬ 
cerned they are one, then the interlacing is still the 
same as that in Fig. 1.0, i.e. the plain weave as at 
A, Fig. 1 1. 

When such conditions of warp and weft obtain 
with regard ft) thickness and the number per inch, or 
any other equivalent proportions, the effect which 
will result from interlacing them in weaving cadi be 
displayed by drawing on design or point paper. 
Thus, the warp in Fig. 15 consists of 1 1 threads 
(8 maroon and <i yellow). The plain weave is inserted 
very lightly on 1 1 threads and 1 1 picks <N> correspond, 
and in a manner similar to that in design A, Fig. 11, 
which, however, shows 16 by 16. Each vertical 
row of small squares will then < orrespond to the 
double war]) thread^n a similar position in the warp, 
and, if necessary, a short line of the same colour as 
the warp can be placed immediately under such 
thread or threads on the design paper. The method 
is illustrated at B, Fig. 14 ; the first stage in the process 
is shown in the left-hand bottom corher, and the 
final sta^e is shown in the right-hand upper corner. 

The maroon threads are marked by short black 
lines on the upper and right-hand sides, although it 
is usual to do this at the bottom and on the left side. 
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It makes no difference, however, anil the method shown 
has been adopted to keep clear of the letter B and the 
design A. . 

The effect produced solely by the maroon warp 
threads is shown m solid black squares in the left-hand 
bottom corner of thi'struetural design B, Fig. t t. The 
small ilots in the vertical rows ,‘i, t, 7, and 8 would, 
on the same principle, represent the effect produced by 
they el low w arp 11 (ire ads; these are left untouched in the 
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structural design li, but the student might, naturally, 
colour them yellow, and also use a maroon colour 
for those threads which are shown in solid black. In 
this way* the effect on paper can clearly Ih made 
with any two colours more if necessary which it is 
desired to use for the weaving of the fabric. 

If now the linnl effect on the top right-hitnd corner 
of design B, Fig. 1 t, be examined, it will be seen that 
the effyot produced by the maroon warp threads is 
again represented by the solid black squares, and, in 
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addition, there are 10 large solid black circles on the 
four maroon picks those opposite the upper four 
horizontal marks on the right of thcwlcsigii. These 
large black circles represent the maroon weft which, 
since blank squares ri^m-sent weft on the surface, 
clearly appears on those lines otcr the blank or un¬ 
marked squares. These large circles should really 
be replaced by solid squares, but they have been 
marked as shown so that the effect produced by the 
maroon weft could be distinguished easily from the 
effect which is produced by the maroon warp. 

When the It threads and If picks (not 10 bv 10, 
as in 11) are marked completely in this manner, i.e. 
solid marks for both maroon warp and maroon weft, 
the effect on the design paper is as shown in the design 
C, Fig. I t, and this is a fair representation of the actual 
cloth produced in Fig. 15. 

The threads of the warp for the cloth reproduced 
in Fig. I (! are |Placed on the card in the following order : 

Warp : " 


2 single threads or 1 double thread of maroon. 


♦> 

,, 

,, 

1 

,, 

,, 

,, yellow. 

2 

,, 

,, 

1 

,, 

,, 

„ -maroon. 

2 

,, 


„ 1 

,, 

y y 

,, yellow. 

‘> 


,, 

,» 1 

« y y 

y y 

,, maroon. 

*> 

,, 

) > 

1 

yy 

,, 

,, yellow. 

»> 

y > 

5 > 

„ 1 

,, 

,, 

„ maroon. 

2 

,, 


T 


,, 

,, yellow. 



single threads or 1 double thread of yellow. 
,, 1 ,, ,, maVoop. 

1 ,, ., yellow. 

,, ., 1 ,, ,, ., maroon. 

,, 1 „ ,, yellow. 

,, ,, ,, 1 „ ,, „ maroon. 

>» ,, >> 1 ,» >> >» yellow. 

» „ „ 1 „ „ „ maroon. 
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A better and simpler way of indicating this is : 

1 double thread of maroon i .. , 

, . ,, lor 8 double threads. 

1 ,, „• ,, yellow I 

1 ,, yellow \ ^ 

1 „ ,, maroon/ ” ” 

while a still better method m most eases is as under : 

Maroon 111-1 1111-8 

Yellow III II 111.-8 

2 10 

m patt. 

The latter method shows the nrrangcmenl of the 
threads excellent ly. especially for eompheati'd pat¬ 
terns, or, indeed, lor any kind. 

The effect m the woven cloth in Fig. 10 is identical 
with the effect produced on the design paper at I), 
Fig. 1 !■ ; the latter elleet has been obtained precisely 
in Jhc same manner as described with reference to 
designs R and C in the same figure. Moreover, the 
weave is the plain one on 2 threads and 2 jacks, 
several repeats of which are shown at A, Fig. It 
the number shown representing what is necessary to 
work out one eomjilele unit of the effect as demon¬ 
strated at U. 


Pretty and Unique Effects. 

Many exceedingly pretty and unique effects can 
be produced by altering the sequence of the warp and 
weft colouring, and still keeping to the plain weave. 
Entirely different effects are produced if, without 
altering the order of the colouring of the threads and 
picks, the weave in the order of interlacing bc'ehanged. 
We have already seen an effect of this kind in Fig. 8. 
The warp bi this case is 1 thread dark, X thread light 
throughout, and the order of the weft colouring is the 
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same. The order of inserting the needle is shown in 
the design to tin* right of the needle, and also detached 
at A. If the cloth were woven m an jirdinary hand 
or power loom, the threads would be drawn through 
the mads of the four huddles or leaves in the order 
shown at C ; this is termed the •draft of the leaves. 
The reduction of the 12 threads of design A to 1 
different orders is shown by the numerals under the 
threads; these numerals correspond to what are termed 
the “ healds,” and also to the numbers on the four 
leaves of the healds at C. (See the author's work on 
llealds and Heeds for II 'caving: Sells anti Harters.) 
Finally, the four leaves would be operated according 
to the four vertical rows of small squares in the simple 
design IS, which is termed the “ weaving plan.” The 
woven effect displayed at 1) was made by the method 
described m connection with Fig. It, but instead of 
the plain weave A in that figure, the unit design A, 
Fig. 8, was used. 

The use of a needle imposes no mechanical res¬ 
triction, but the method of working is excessively 
slow. Nor does the effect secured compare favourably 
with those effects which are obtained by sewing, 
darning, or embroidering on an already woven simple 
fabric often a plain open cloth. The billions liayeux 
tapestry was made m this way. In the methods 
which have already been described and illustrated 
■*-,n this work, all the operations were done by exceed¬ 
ingly simple apparatus, and without the help of a solid 
groundwork of cloth, which is invariably used for 
the n.iore elaborate ornamentation by embroidery. 
(See the author’s work on The Finishing trf 'Jtile and 
Linen Fabrics fur Mechanical Methods of Embroidery.) 

Difference between Embroidery and Weaving. 

This work is not intended to deal with the above- 
mentioned embroidery, but in order that the .student 
may see the difference between it and weaving, 
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Fig. 17 has hem introduced. This is a photographical 
reproduction of an ornamented plain doth or canvas 
square m the possession of the author. The central 
part of the table centre is the original cloth and so is 
the narrow band which surrounds the ornament and 
to which the eroeliet pattern or edging is sewn. 



A 


Fig 17 

The dpeinvork triangular figures, each of which em¬ 
braces 10 small square holes, are made by euttilig out 
the necessary number and lengths of threads and 
picks at the desired places, and stitching over the 
remaining ones which thus form the lattice pattern. 
Finally", the star-shaped figures and the supplementary 



21 


HANDICRAFT ART OF WEAVING 


outlines are embroidered with a needle and different 
colours of yarn? 

Use of Coloured Parer Sheets and Strips. 

Figs. Is and 11) illustrate methods which were at 
one tune practised ui training colleges lor teachers. 
Neither warp nor weft m the ordinary way was used, 
but a sheet of coloured paper, cut for the most part 
of its length into strips, as illustrated by part of such 
a sheet in Fig. 18, provided the necessary elements for 
the warp. The weft was composed of similar but 
loose strips, and of various colours. Each strip of 
weft was drawn into its proper place, or m the proper 
“ shell,’’ by a kind of Hat needle. A few such picks 
appear in Fig. 18. One end of the needle was arranged 
to grip the end of the well after the free end of the 
needle had been inserted into the correct place. A 
completed woven sample of this kind is shown at 
Eig. Ill, while the small designs m Fig. 20, and oppo¬ 
site the various sections, indicate how the design 
could he placed on paper. The solid marks m eitvli 
ease in Fig. 20 show the unit weave, and where repe¬ 
tition has been considered advisable, crosses have 
been used. 

When fabrics of any reasonable length are desired, 
it is ipiite obvious that the cards illustrated in Figs. 
13 to 10 are no longer suitable, and, although compara¬ 
tively long lengths can he woven or darned on the 
frame illustrated in Figs. 1 to 3 and Fig. 8, it is hardly 
suitable for anything more than the length between 
the wires C and 1). In short, for the production of a 
long narrow fabric, such as a belt, ribbon, tie, or the 
like, it is essential that one should make what is invari¬ 
ably called a " warp ’’ or a “ chain ’ : this is simply 
a technical term to indicate the group or total number 
of threads required of a desired length, with special 
provisions at both ends Of the chain to facilitate its . 
transference on to a roller or warp beam and to keep 
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all the threads in their respective positions. Tn the 
meantime, however, our object is, lil'st, to show how 



patterns can he made ; afterwards, the method of 
preparing warps will be considered. 


F, °- I8 -. Fig. 19. Fig. 20. 
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How Patterns are Woven—Some 
Early Effort^;. 

In order to demonstrate how paltirns are woven, 
it will he interesting to have illustrated and des¬ 
cribed some of the lnefhods which are used by races 
who are considered to he less civilised than ourselves. 
One is, perhaps, disposed to view with disdain these 
so-called primitive methods of weaving, but a close 
study of them will show that they are very ingenious, 
and that they were the forerunners of many of our 
mechanical operations. We have no hesitation in 
saving that the thought required to evolve some of 
these ancient processes will compare favourably with 
that required for the evolution of some of our modern 
machinery. It is very often a more ditlicult matter 
to conceive a scheme for a certain purpose than to 
put it. into practice. Once launched, a scheme, 
or the mechaiysin for it, is gradually improved until 
it approaches perfection, hut those who have had the 
honour of making the last improvement as a finishing 
touch, or of producing the necessary articles upon an 
already more or less perfect machine, have not neces¬ 
sarily eclipsed the efforts of the pioneer. We should, 
therefore, have great respect for these v early efforts, 
especially when one remembers that the means at the 
command of these early pioneers, and those who still 
practise similar weaving, were and are very much 
inferior to those which exist at the present time in this 
country. It lias bcevi truly said that " we may fall 
into error if we fix the intellectual capacity of a nation, 
a community, or an individual as low because we lind 
that they practise, or he practises, something which 
we call, and perhaps correctly call, rude and primi¬ 
tive. Such a thing furnishes no proof of capacity ; 
indeed, it^loes not furnish proof of want of culture.” 
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WKAVJ.VO H.OTII UN' SIMl’I.r. KliAMKS 

Till', (ill Ill' (Il'ICKATION OK Wl'.AVINU. 

After the eliiun or warp has been prepared, the 
actual \ie;ivm« eommi iiees. The chid' u])ei'atiuii ill 
wealing, Imlli m the hand loom, and in the power- 
loom, is that of separating the threads of t he warp into 
t wo layers, so t hat t lie needle, st ick, bold mb or shut t le 
which contains the weft may lie passed between these 
t wo lay ers of warp t breads. This operat ion is techni¬ 
cally known as ''shedding." Thus, suppose that all 
tin ! breads of the warp are on tin- same le\ el as indi¬ 
cate ! by the heavy line A in Fig. 21, tin'll the operat ion 
of shedding is said to be performed w hen some of t liese 
threads are placed in a different plane to the re¬ 
mainder ; whatever way this is done, an opening 
somewhat: similar to that illustrated at li, C, or 1), 
Fig. 21 , would be made, and d is evident, that, the 
shuttle or other weft carrier could then lie passed 
between the two sets of threads. The shed or opening 
for the second pick is usually made by a different 
selection of the threads from the solid group A, 
and so on, depending upon the number of different 
orders or flicks which is required to form the design 
on tlie cloth. 

For the simplest of all weaves that is, the plain 
weave - there are only two picks m each repeat 
(see Fig. 0). For the first pick all the odd threads, 
say, are-lifted, and the shuttle with the weft passed 
through the shed. For the second pick all the even 
27 
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threads would be lifted, and the shuttle again passed 
through, hut *his time the shuttle would travel in 
the opposite direction to that for tlje lirst pick. A 
different shed is thus formed for the two selections, 
and these two select urns and operations are repeated 
for every pair of succeeding pioks. In Fig. (i it will 


A 



Fig. 21. 


be seen that, each pair of picks is bracketed and marked 
A, showing that the weave or design repeats on two 
picks. This important part of the work will be dis¬ 
cussed more fully later. 

The saVic result could evidently be obtained if 
the threads in their normal position already, formed 
two layers, as illustrated at E, Fig. 21, where half the 
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number of threads, say the odd ones, 1, ,‘i, 5, 7, etc., 
are represented in the highest positiort by the solid 
line, and the ucmainiiig half, the even-numbered 
threads, in the horizontal position as represented 
by the rope-like form. The shuttle or needle with 
the weft eould tin'll* be passed through the open¬ 
ing or shed E. After this pick was inserted the 
threads represented by the heavy line eould be pulled 
down to the lowest position, as shown at G, with 
the same rope-like set still in the horizontal position. 
The shuttle eould then be passed through the opening 
II. Again, the two operations would be repeated as 
often as necessary to produce the desired length of 
cloth. With this arrangement it will be seen that 
one-half of the threads remain (ixed or motionless in 
the horizontal position, while all the actual shed¬ 
ding is done by moving the tlucads which are marked 
in solid black. 

The Very fact, of the operator being itble to insert 
the weft between the two layers instead of having to 
select the place for the needle for every thread will 
obviously enable the work to be done al a quicker 
pace, provided that some means are adopted for effect¬ 
ing the two kinds of separation, as depicted at E and G 
in Fig. 21. There are several ways of making these 
selections other than those modern methods which arc 
practised in our mills and factories. 

Simple Shedding Operations. 

Suppose, for example, that the operator had a series 
of warp threads one or two yards in length so that the 
ends ol.the.se threads could be wound round a rod or 
tied to the rod in a suitable way. Thus, the threads 
might be tied to the rod A, Fig. 22 ; the rod might 
be fixed to the upright bracket 15, while tin; bracket 
15 might be secured to the wooden base A second 
rod D, projecting from the longer bracket E, which is 
also fixed to the base C, is also provided. Two further 
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brackets F and G arc- similarly fixed, and all the 
threads are then passed over t he rod 11 and Finally 
attaehed to a stone or weight J. A continuous 
length of cotton twine K is passed around the bar \, 
in bracket. F and ove" alternate threads of the warp, 
say the even-numbered ones indicated m rope-like 
form. The particular method adopted for t he arrange¬ 
ment of the cords or loops K will lie explained shortly. 
Finally, these even-numbered threads are passed over 
the rod 1) in the bracket F as shown. The rope-like 
threads would now be tight, whereas the solid black . 
threads which are shown ill a horizontal line in Fig. 22 
would be comparatively slack. 

Fverv pick of weft is introduced between the dark 
and light t hreads, and to the left of the loops K. Since 
the t wo sets oft breads are approximately on the same 
level between the loops K and the bracket G, Fig. 22, 
it, is obviously impossible to insert the Weft between 
t he t wo sets ft lit il a clear separat i< m or opening is made. 

A clear shed may be made by placing one hand m the 
gap on the right between Kami K, and pressing«lown 
the dark threads until a suUielentl\ wide A shaped 
gap obtains between the dark and light threads on 
the left of the loops K. 

A similar separation might be made -by using two 
round rods or perfectly Hat rods with rounded corners, 
one rod above and one below the dark threads, as 
shown at M, Fig. 23. Rods so placed, and tied to¬ 
gether at both ends, are termed " clasp rods.” If, 
therefore, these rods, with the enclosed dark threads, 
are pressed down to the position indicated in Fig. 23, 
the shuttle or weft carrier could be passed between 
the two layers at X, and this pick of weft could be 
drawn forward by a comb until it is near the bracket 
G. TliK is done so that practically all the space 
between* G and K may he utilised to form the shed. 
The shed thus formed corresponds exactly with that 
illustrated at G and II, Fig. 21, i.e. the dark threads 




Fig 
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are under the light ones. The arrangement for 
holding the Murads in Fig. 23 differs from that in 
Fig. 22. In Fig. 23 the stone or weight J is on the 
rigid at the opposite end to that in Fig. 22, and a 
second roller or heanitO is provided on the left. 

If now the rods M be raised ti* tlu: position indicated 
in Fig. 21, it is clear that tin: dark threads will lie 
carried above the light threads to llie left of K, 
although they will still be under hut close to the same 
light threads to the right of M. It is, of course, to 
the left of K where the weaving is done. This last 
operation enables a shed to be formed similar to that 
illustrated at K and F, Fig. 21. The weft is then 
inserted at 1’ and drawn forward to join with the 



preceding pick, as explained in coi'ncetion with 
Fig. <i. 

No other absolutely mechanical method of separ¬ 
ating the two sets of threads m this frame is possible, 
and hence the two operations exemplified in Figs. 23 
and 2 t are repeated to weave the cloth. As the weav¬ 
ing proceeds, it is obvious that each succeeding pick 
would shorten the range between the points G and IC. 
lienee, after a short length has been woven, it is 
necessary to draw both the woven cloth and the warp 
threads'forward or to the left, and this may be done 
by either of the ways shown in Figs. 22 and 23. If 
an extra roller be inserted, as shown at Q, Fig. 2t, 
both cloth and warp could be controlled from the 
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operator's end of the frame; m this ease the warp 
threads would he wound on the roller 0 and the cloth 
on (). * 

The method of forming the loops and the method 
of \vea\ mg praetised by t he nat ives of many countries 
are illustrated in Figs. •>’> to 2S. It has already been 
mentioned that in a chain or warp a certain provision 
is made at both ends. This pros isum refers to what 
are known as the" benmcr’s lease y and the" drawer's 
lease.” The latter is also often called the " weaver's 
lease,” the " tying on lease,” or the ” thread by thread 
lease.” For warps of a comparatively small number 


I’m 25. 



of threads, such as those which are suitable for very 
narrow cloths, the " lease” may be the same at both 
ends. If so, it is the "thread by thread lease” 
which is made. Let us iinag nc that the eight 
threads A to A, Fig. 2.», constitute the war]). If 
two wooden rods 1! and C, or two thick cords, are 
entered among the threads as indicated -really the 
two picks of the plain weave they form the above 
drawer’s, weaver’s, or thread bv thread lease. With 
this lease every thread is kept m its pmprr'position. 
If a thread happened to break, there would clearly be 
two threads together or in the same order, and this 
condition, usually termed a “ Hat,” or " sisters,” 
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would indicate to the weaver the place where the 
broken IlireavT when retied should appear in the 
warp. This is tin' only purpose Much the lease 
plays m such weaving. For the simpler kinds of 
cloth in power-loom tvenvmg the lease answers an 
cnlir.elv different purpose in addition to that men¬ 
tioned above, (See "cover” and ” Reed Marking” 
in .lull and l.ineii II Vurbig, by T. Woodhouse and T. 
Millie.) 

The threads shown at A, Fig. 25, may be taken to 
represent that part only where the loops are to be 
formed, Imt it will be understood that the two ends 
of the warp will be attached to suitable rods or the 
like m order to keep all the threads in tension. 
A length of strong cotton twist, twine I), say three 
or four ply and comparatively thin not more than 
1 in. m thickness is inserted amongst the warp 
threads in precisely the same order as the rod R. 
The end of flits cord, where the operation of forming 
the loops is to commence, is tied to any sudable 
object so that it will not be withdrawn accidentally. 
Three stages m the formation of each loop are illus¬ 
trated at E, F, and <.. 

1. The cotton cord, which passes over the third 
thread from the left, is raised about 2 in., when it 
will appear as indicated at E. The first thread 
has been left untouched to show how all the light 
threads would appear before the operation of forming 
the loops commenced. 

2. While m the above position E, the upper part 
is turned half round, ISO deg., as shown by the part 
F in the next light thread. 

ti. The loop is then turned a little more ill the same 
direction, as at G, to admit of the rod II being in¬ 
serted. 

The section of cotton cord which passes over every 
second thread of warp is treated in the same way and 
in regular order. The dotted lines at the base of 
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each loop E, F, and G indicate the original position 
of these parts of the cotton cord. When the opera¬ 
tion is I'mishedf the effect will be somewhat similar 
to that ilhistrated m Fig. 20, wInch consists of IP such 
loops, and shows that the l!l dark threads only are 
under the mlluenee of the loops. The arrangement 
differs from that shown in Figs. 22 to 2 1 m that the 
rod for t lie loops is at t lie top instead of at t he bottom. 

The warp is stri Idled as usual, the right-hand end 
in Fias. 27 and 2.S held as shown by means of a small 
roil ,t and a thick rod K. The other end of the warp, 
which would also be held, illustrates two different, 
structures of cloth, although both are woven with 

los 27 
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t he plain weave. The same opera! ions of y\ca\ ing are 
essential for both. A lath L is used to help m the 
formatioii of the shed. 

When it is required to raise the even-numbered 
or dark threads, the lath L is placed far back, as shown 
in Gif'. 27, the rod II raised, and the weft inserted 
between the two layers at M. This jack of weft 
is drawn forward either by a comb or by a simil.n lath 
to L. For the second operation the lath I. is brought 
close up to the loops 1) and placed on its edge as 
demonstrated in Fig. 28. This causes the.dark and 
light threads to alter their positions to that ilhistratcd, 
and a second pick of weft is inserted between at N. 
This pick in turn is brought into close proximity 
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with the preceding pick, and so on for every pair of 
similar picks. • 

In Fig. '28 four picks of weft are sljorvn in position 
at (), wlnle in Fig. 27, in the same horizontal space, 
eight picks are shown.at 1’. It will he seen that in 
Fig. 28 the weft at O is completely covered by the 
dark and light, threads, and these two series would 
give dark and light stripes across the cloth from 
selvage to selvage and at both side 1 of the cloth. The 
operation of weaving, however, with such a large 
number of warp threads is rather ddlicult. On the 
other hand, the welt at 1’, Fig. 27, covers the two sets 
of warp threads. (In practice it would be unneces¬ 
sary to have two colours of warp threads when all 
till' threads are covered by the weft.) 

Ill the section illustrated at R, Fig. 27, it is assumed 
that two colours of weft are used, medium and light, 
and that the medium-coloured ones are above the 
warp threads. In the adjoining section that is, 
one thread farther into the cloth the two colours of 
weft will have changed places, the light ones being at 
the top. With this arrangement, very narrow stripes 
in the opposite direction, i.e. in the length of the 
cloth, arc formed. This type of stripe is often called 
a “ hairline” stripe, or a “ pin” stripe.' The parts 
O and P, Figs. 28 and 27, represent respectively two 
of the conditions of "setting” already referred to, 
e.g. : 

O. Where there is a maximum number of warp 
threads and a minimum number of weft picks ; 

P. Where there is a minimum number of warp 
threads and a maximum number of weft picks. 

The intermediate stage is represented by the‘cloths 
in F'igs. 13, 15, and 10. The structures may vary 
gradually, between the two extremes, and in practice 
there is,quite a host of different settings, termed 
generally “ setts ” and "porters,” preceded by numbers 
which indicate the relative fineness or coarseness of 
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tlu: cloth in the way of the warp. The relative 
fineness or coarseness m the other direction is distin¬ 
guished by the number of shots or picks per inch, or 
[licks per "glass” if such an instrument is used for 
counting (see I leu his and Ileitis for II curing). 

The illustrations in Figs. 25 and 2(> have been made 
from one of these crude frames in which the so-called 
" hculd-rod ” or nrmcipal shedding apparatus is 
pros ided, as already mentioned, with looped cotton 
twine. It is quite likely, however, that such suitable 
material would be unobtainable ill early periods, and 
even yet not available 
in many districts re¬ 
mote from textile 
centres. As a matter 
of fact, the heald-rod 
in use at the present 
day, in some countries, 
is furnished with dr\ 
grab's which pei form 
identical functions as 
the abuve-ment loned 
cotton loops 1) on the 
rod II. A photographi¬ 
cal reproduction of a 
loom provided with 
such a heald-rod appears m Fig. 29. The view shows 
the underside of the loom, and has been taken from 
the collection in the museum of die Albert Institute, 
Dundee. * 

It is termed a Backwalo loom, and was brought 
from Cpper Congo, Africa. The warp is made entirely 
of dried grasses, each blade of grass being split up 
into several parts to form the desired size, width, or 
thickness of each part or thread. A bunch of these 
native grasses is shown detached at A on the right. 

The weft is the same kind of material, and each 
length of grays Mill ices for a few shots or picks of 
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weft. In this wiiv :i kind of rough selvage is formed. 
The length of fhe warp in this rase is obviously deter¬ 
mined by t he length of t lie grasses ; these, in the ease 
under notion, are about 3 ft. <i in. long and are wound 
on th<' rod 15. The fnbtie is .absolutely plain and about 
10 in. wide, and there are 22 threads per ineli of warp 
and 22 picks per inch of weft. In the loom there are 
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the usual end rods R and C, while 1) represents the 
heald-rod and E corresponds to the flat rod L in 
Figs. 27 and 28. 

Four threads of the warp, t, 2, 3, and f, are shown 
in each of the two main views in Fig. 30. In the 
left-hand view the loops on the heald-rod 1) are 
shown diagrammatieally, but obviously attached to 
the heald-rod ; while in the right-hand figure the 
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corresponding L>i>j>s lire illustrated somewhat as they 
actually are on the rod I), Fig. 2!». If, as explained 
before, the heald-rod 1), Fig. :t(>, is lifted, and the rod 
K loreed back it ncccssaiw, the slied formed would 
be 1 down, 1 up, 1 down, 1 up, as indicated b\ the 
lower horizontal line E in the design on I threads and 
2 picks, and also by the single pick of weft 0 which is 
inserted, and which is represented In the line of 
marks F. 

If, now, the rod E be brought forward, and turned 
on its edge if it be a Hat rod, threads 2 and I will 
be forced to the bottom of the loops on the heald-rod 
I), while threads 1 and ti will be raised between the 
loops according to the upper horizontal line II in the 
design, and the second jack .1 call be inserted. The 
depth of the shed is determined In the depth of the 
loops on the heald-rod 1), In the formal ion of both 
the sheds it might be neeessan to supplement I he 
work of the rods In the lingers m order to make a 
chan or clear opening for the insertion of (he weft. 
T‘f plain pattern, or plain cloth. in Fig. 2!I is produced 
bv the siieeessne and alternate mo\eineiils of these 
two rods I) and E as described, and In the necessary 
number of loops on the heald-rod 1) for the even- 
inunbered threads of the warp. The four small 
squares at K (Kin. ;J0) again represent the unit weave, 
although it starts at a dilferent square from that 
illustrated in Fit;. (>. 

A photographical reproduction of the upper side 
of a somewhat similar, but much more elaborate, 
cloth is that illustrated in Fig. til. Here, again, the 
warp is made entirely of native-grown grasses which 
are split up as before into a suitable number of strips' 
to form tlie equivalent of warp threads. The full 
length of the warp, 2 ft. in., is clearly visible ill 
this ease. The beginning of the warp is tied in 
bunches to similar material, which in turn is tied to 
the back rod J. The actual riblmn-like form of the 
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grasses is seen at the other end where the weaving 
commenced, aigl where the grasses are tied to the 
rod K. Four or live thin sticks L are first woven in 
plain order to draw all the threads to approximately 
the same tension, and to form a kind of stable straight 
line against which the actual w<d't is pushed. This 
cloth is of a ligured character, contains 52 threads 
per inch and 21 picks per inch, and is til in. wide, 
it will be observed I hat there are no selvages; each 
pick of weft is distinct from the rest, and the ends of 
all project at both sides, as is shown clcaily in the 


H 
IS 

a 
a 

H 

fie til, 

illustration. This loom is also in the Dundee 
collect ion. 

A modification of the mounting or of heald-rod 
and other rods is essential when any elaboration of the 
pattern is desired, and in the example illustrated in 
Fig. 3f, near the rod K and the thin sticks L, the pat¬ 
tern is obviously seen to be formed of prominent 
"vertical stripes alternating with diamond figures' - all 
the figuring being developed by the weft. The 
remaining part, or ground of the cloth, is perfectly 
plain as m the cloth in Fig. 21). 

As seen from Fig. 31, four distinct rods, in addition 
to the rods J, K, and T, were employed in the weaving 
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of the pattern. Two of these rods, marked E and 
E, are heald-rods. l’erha|)s the best \v: y to describe 
the method of working wdl be to illustrate separately 
the actual designs which form the stripe and the 
diamond patterns respectively and afterwards to 
show bow the warp threads are inserted amongst 
the rods 0 and II, and ill the loops of the heald-rods 
E and E, and finally to show how all the rods are 
manipulated to achieve the results illustrated on the 
cloth. 

It has already been mentioned that marks on the 
design paper may be taken arbitrarily to represent 
either warp or well on the surface of the cloth. Up 
to tin- present, the marks used represent warp on the 
surface. This method of marking is technically 
described bv the words " marks rise.” The other 
method of marking will, on the contrary, be distin¬ 
guished by the words " marks fall,” which obviously 
mean that the marks represent the weft yirns oil the 
surl'iee, or, at least, the weft over the warp. The 
effect produced in the cloth is often iputc different 
from what one might expect from the marking, but 
the designs indicate absolutely the order in which 
the yarns interweave. 

Designs A and R (Fig. ti'J) have been made so that 
the long rows or ” floats ” of solid black marks 
represent weft which, at certain places, passes over 
live successive threads. Hence, in designs A and 15, 
marks fall. All the weft is cxactlv of the same kind 
and thickness of grass, hence the different effects on 
the cloth are produced by changing the method of 
interweaving the warp with the weft, and in the oi ler 
illustrafed in Fig. :} 2 . Those picks which show the 
actual ornament on the surface of the cloth arc shown 
in solid black, while, on the other hand, tho.se picks 
which form the plain cloth, or groundwork of the 
fabric, arc shown in crosses. The effect produced on 
the cloth by the design A is the stripe pattern, while 
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the effect produced by the design li is the diamond 
pattern ofle*i termed the “drop" pattern. 

The designs A and R made on the principle of 
“marks fall'’ certainly show up the weft pattern 





well, hut it wdl be much more convenient to consider 
marks to rise when examining the movements of tlie 
heuld-rods and other rods. Consequently, designs 
C and I), Fig. .TJ, have been prepared, in Which the 
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blanks or unmarked squares replaee marks of all 
kinds in the designs A and II. and, coi*e<pirntly, lire 
solid marks in designs (' and I) replace all unmarked 
M|uares m designs A and II. 

If design I' be examined elosijv it will be found that 
there are only thref different orders in the hori¬ 
zontal rows. Thus, all the rows marked 1 are identleal, 
but different from the rows marked II, although all 
those marked II a»e alike; finally, all those marked 

III are of the same order, but different from those 
marked I and II. This numbering, or grouping, of 
similar rows in the horizontal direction has no actual 
practical importance, although it corresponds some¬ 
what to the grouping or collection of similar vertical 
rows or threads, as explained in connect ion with 
design A. Kig. 8. Cor example, all vertical rows 
which contain marks and blanks m the same order 
receive the same number Fills is shown clearly 
bv the ordinary numbers under the threads m designs 
C , nil 1), eaeii of which is twice repeated. If the 
holt/ mtal rows of design 1) lie examined closely, it 
Mill be found that there are four different orders and 
as indicated bv the Roman numerals I, II. Ill, and 

IV on the right. It will also be seen that, whereas 
the design C is complete on seven picks (two units 
or fourteen picks are 1 1 lust rat ed), t lie design I) requires 
all the fourteen picks for one unit. Moreover, since 
these two different designs are developed side by side 
in the cloth in Fig. 31, and lienei^by the same picks of 
weft, the order of arranging the threads amongst the 
four rods E, E, G. ami II must be such that the 
corresponding picks 1 to 1 t in both designs c.>o be 
developed correctly and simultaneously. 

The various sections in Fig. 33, which indicate that 
two of the rods, E and F, are heald-rods, .show how 
this particular design may be woven. It nei d hardly 
be said .that a considerable amount ot care would be 
necessary ; that the lingers would probably have to 
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work deftly amongst the threads in order to aid the 
rods in the formation of the cloth ; find that the 
work ns a whole would he tedious and slow. In 
Figs. 31, 32, and 33 similar parts are lettered and 
numbered in the same way. . 

One unit, m the wat of the warp from each of the 
designs C and I), Fig. 32, has been reproduced in 
Fig. 33, but, since several picks are of the same 
character, it is obviously only necessary to describe 
the working of the rods for the different orders, i.e. 
1, 11, and 111 for the diagram on the left in Fig. 33, 
and I, II, III, and IV for the diagram on the right. 
The marks on the fourth line of the working design 
on the left are in circles, because they are identical 
with the third line, and therefore unnecessary except 
in so far as having to work in this order in conjunction 
with the fourth line of the working design on the right. 
The connection between the horizontal lines of the 
complete designs C and 1), Fig. 33, and,the similar 
sing'e lines of the working designs immediately above 
is cl«»irly shown by the lines which join identical 
markings. lienee, for picks 1, 1, li, H, 11, and 13 in 
both designs and 1), the shedding must be the same 
as line I in the working designs. 

If the main or front hcald-rod K lie raised with 
rods G and II pushed back, if necessary, the loops 
would lift all the even-numbered threads in both 
diagrams. All the threads are numbered consecu¬ 
tively in each diagram at the top. For the opposite 
plain pick, II in the working designs, and picks 2 jind 
!) in designs C and I), it is necessary to bring rod G 
forward, to turn it on edge if it is a Hat one, and thus 
raise aft the odd-numbered threads and depress all 
the even-numbered threads in both diagrams. As 
mentioned before, the extent to which tlve even- 
numbered threads can be depressed is limited by the 
depth of the loops in the hcald-rod E. 

For picks 3, 5, and 7 of the designs (.' and D, or 
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pick III of the working designs, the second ho,aid-rod 
F must, be lifted, and all the even-numbered threads 
forced down bv the rod G. (Note that the arrange¬ 
ment of the loops on the heald-rod F ill the first half 
of the right-hand diagram differs from the arrange¬ 
ment of the loops in the seefmd half of the same 
diagram.) For picks 10, 12, and 1 1 of designs (' and 
1), or pick IV of the working designs, it is necessary 
to slide the rod II in front of "the rod G this is 
possible- and to turn the rod II on its edge, if it is a 
Hat one. 'fins operation will net. as under: 

In left-hand diagram threads 2, 3, t, 5, and It, as 
well as thread X, will be depressed so that the weft 
could pass over, 

In right-hand diagram threads 2, 1, (1, and H, and 
threads 10, II, 12, 13, and 1 1, as well as thread 10, 
will lie depressed, and the limit over live threads 
Would appear only m the second half of the right-hand 
diagram, usrdcmnndcd by the design I). 

It is at once an ingenious and elegant arrangement 
of simple parts to produce a comparatively fancy 
design. In modern looms the production of the 
two designs C and I) simultaneously by the same 
picks of weft would require ti\e leaves.^ The threads 
of the warp for the design C might be drawn through 
the heddle eyes as indicated by the draft M, Fig. 32 ; 
those for the design 1) might be drawn as shown in 
the draft N one unit only of each draft being shown 
in the figure amb-the group of live leaves operated 
as indicated at 0. The general name for O is the 
“ weaving plan,*’ but it is also known as the " pegging 
plan ” and the “ card plan,” while similar plans 
for treadle-looms are known as “ treading plans,” or 
simply the ” tramp.” Since half of the threads in 
both designs weave in the same order, it might be 
better,' in practice, to place these threads on the 
first leaf instead of on the second leaf, and place those 
which are at present on the first leaf on to the second 
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leal'. It is a common practice to let the front leaf 
carry the most, if a difference does obt*un as m the 
present, examples. 

Fig. tit illustrates three different and yet similar 
types of fabrics from Upper Cuiijh, termed Mongo 
native cloth, and which base probably been woven 
ill looms somewhat similar to that illustrated ill 
Fig. hi. Tin ■so fabrics ha\c come from the same 
country, tipper Cofigo, and are termed Kasai cloth. 
Roth warp and weft m all three examples are of the 
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Fie 111 

same type of dried grasses, but Iltilf the weft every 
alternate pick is dyed to a dark red colour. 'The 
ends of the weft extend for a few inches beyond ' aeh 
edge of the cloth, and thus form fringes which consti¬ 
tute an attractive feature of the textures. 

It need hardly be said that, although the upper 
pattern in Fig. 34 might be woven on much the same 
principle as that illustrated in Fig. 31, die two 
lower patterns could not be woven on this principle. 
Nevertheless,^by a somewhat similar operation of 
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weaving for the v(‘i'tieal stripes and for the ground, 
and a systcifi of lumd selection for the zigzag or 
vertical herring-bone patterns, such cloths might, 


1 

I 

i 

ilBpi 

Jr- 

k*:*: 

■»2»T« 

kt.t. 

UUL 

\W“f 

I 1 

in 

PHHHH—H 

mm— mnniiuiu 
IB 

III 

HnttHHHHH 

iiumi hhih 

SHI Hllflll ■T’lSfl - fel 

unm mnpiM mum is 

I 

milt 

ii mint 

mmii iimm 

ammaymnnuimBi 

iKnumim 

Ml 

mm 

mn 

HM 

H 

Ii 

ImM 

iiii 

m 


Fie. :u». 


with difficulty, be woven in such looms. It must 
be remembered that, as a rule, time is no object 
in such weaving. We shall have occasion to. illustrate 
later, in conjunction with looms of an entirely different 
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construction, this double process of weaving and hand 
selection. 

The modern method of weaving the two lower 
patterns in Fig. tit, either m hand- or power looms, 
would he by means of a (lobby loom or a jacquard 
loom. The design lb. the bottom pattern in Fig. tl J, 
or, rather, for one section 
of it the centra! stripe 
is illustrated on 72 ' breads 
and 52 picks in Fig. :S5. 

If it were woven m a 
(lobby by means of leaves, 
the 72 threads of the warp 
would be drawn through 22 
leaves of healds and ill the 
order illustrated in Fig. til!. 

This is termed the “draft,” 
or the order of drawing 
the threads through the 
lowest possible number of 
leays. In this particu¬ 
lar ease there are 22 hori¬ 
zontal rows of squares 
and these rows represent 
the 22 leaves ; the dots in¬ 
dicate the leaves through 
which the corresponding 
threads are drawn. In Fig. 

36 all the even-numbered 
threads from Fig. 35. which Kr.a«*Sa 
weave or interlace with the Kin. :i7. 

weft in precisely the same » 

order, "are drawn through the eves of the First leaf. 
Although the number of leaves shown, 22, is the 
minimum number, it might be necessary in practice 
to use two leaves instead of one leaf for the even- 
numbered threads because of the large number. The 
weaving plan, or the order of operating the 22 leaves 
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in tlie loom, is shown by the 22 Vertical rows of small 
squares in Fig. 37. All the remaining threads in the 
lower pattern in Fig. 3 t could he woven by the same 
22 lea\es, and the proper arrangement or draft of 
the threads, and, naturally, no alteration would be 
required in the weaving plan slfbwn in Fig. 37. 

The introduction of I wo ecilours of weft, as exempli¬ 
fied in Fig. 3t. obviously opens U]» a new field for the 
embellishment of a fabric. And •when two or more 
colours of weft are used it does not necessarily follow 
that the scheme of weaving or interlacing should 
be as complex as that described and illustrated in 
connection with Figs. 31 to 37. As a matter of fact, 
the simplest arrangement of these frames suffices 
for the development of figures when various colours 
of weft are utilised. Thus, Figs. 33 and 3!) illustrate 
the two sides of a reversible fabric which was woven 
in a small frame ; indeed, the method of forming the 
heald-rod ii^ Fig. 25 was taken from this miniature 
loom. The ornament is directed lo the left in Fig. 38 
and to the right in Fig. 3!>. . 

The fabric, which is about 12 in. wide, is composed 
of a white cotton warp, and four or live different 
colours of wool weft. The black weft and the red 
weft, show the same colour in the reproduction, and 
this accounts for the wide dark stripe. In Fig, 38 
the flat rod has its broad faces parallel to the warp 
threads, while in Fig. 3!) the same Hat rod is on its 
edge for the purpose already described. The upper 
detached figure on the left m each view is the beating- 
up stick, while the lower stick with tlie prongs is 
used as a final benting-up instrument. 

The development of the quadrilateral figures on tins 
fabric is due entirely to the way in which the various 
coloured, wefts are introduced, and to the place where 
these vyefts are inserted. The weave is absolutely 
plain, i.e. the structure is identical with that ijlustratcd 
in Figs. (5, 7, and 20, but the relative number of 
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war]) threads to weft, jiieks is according to Condition 
II (p. 15). !w other words, there are several more 
jiieks per inch of thick weft than threads per inch of 
thin warp, and this results in the warp threads being 
hidden from both sides,of the cloth, and as exemplified 
in Fig. l.'i. * 

The method of const met ion is to have four or five 
quills or thin bobbins, or else small pieces of cardboard 
or the like, upon which the dilTcr*nt colours of weft 
arc wound ; each cardboard should be supplied 
with its own particular colour. Then, when the tirst 
shed is formed by lifting up the heald-rod, one card¬ 
board with colour No. 1 is introduced between the 
threads of the warp for a distance equal to the length 
of the parallelogram, say about 1.1 m. wide, and then 
withdrawn. With the same shed still open, the next 
cardboard containing colour No. 2 is introduced for 
the adjoining parallelogram of 1 .1 in. width, and so on 
until the desired horizontal colour scheme is completed. 
1 n Figs. 38 and 39 t here are about seven sections in the 
width. For the second pick the Hat rod is placed on 
its edge, and the same colours of weft are returned in 
the corresponding sections. The coloured wefts are 
introduced m the same order for each pair of jiieks 
until the dejith or length of the jiarallelograms has 
been woven, but each time the colour sections com¬ 
mence at a point two threads to the right in Fig. 38, 
or two threads to the left in Fig. 3!». The various 
coloured sections tbps form twills for, say, half an 
inch of cloth, after which each colour moves a full 
section as indicated to form another parallelogram. 
Each individual jiarallelograin, say, in Fig. 38, moves 
or, as is techmcalh termed, t w ills to the right, Whereas 
each line of eonqilete self-coloured quadrilateral 
iigurcs forms a twill to the left. It is this left twill 
of ligurjs which constitutes the prominent direction 
of the figures in Fig. 38, while the corresponding 
effect in Fig. 39 is to the right. 
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Such figuring us that demonstrated in Hgs. 38 and 
3!), unique in itself as a ligure, is the basis ol all similar 
ornamentation b\ this method ol wea\mg, and by 
this particular quant it at i\e distribution of warp and 
weft. 

In many eases tin* two end supporting rods of the 
loom are made last and at the* proper distance apart 
by the use* of trees and props of diH‘ere*nt kinds as is 
illustrated m the two 
\ lews in Fig. 10. '1 he se 
\ lews we re* taken I rom 
picture post cards, and 
demonst rate* t he* we*a\ - 
ing of fane\ rugs b\ 
the method just el< - 
scribed.* It will be 
seen that pari of the 
ornament tw ills in hot h 
ili'vctions on tin same 
Ml, lace, while other 
jiarTs are dc\ eloped in 
horizontal and \ erl leal 
figures. In hoth eases 
the ornament, although 
neatly arranged, is ol 
.simple geometrical 
figures, hut it nat u- 
rally loses much of 
its ' beauty in virtue 
of the various colours 
being represented by black, w hite, and 1 <1 1 1 ' rent 

depths of grev. . 

Fig. Id is an interesting view ol the interior ol a 
Mexican cottage in which the wca\ing of a compara¬ 
tively wide fabric is in operation. The'cloth is 



* Tho jitkl>1 tisli*'F is unknown (o tin' author, 
would have been mentioned. No thought ol |> 
Hiderod when tho iSlot0541 apha wore taken. 


oIIhmwiso tint firm 

uhlii at ion was con- 
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obviously a striped one, and in this instance occupies 
the top position. Bundles of grasses appear ill 
different, parts of the room, those near the roof 
resembling closely llax stalks with the seed-bolls 
intact. 

A combination of the simple and complex methods 
of weaving, with a self-coloured warp and several 
colours of welt, is illustrated in Kig. VI. The framc- 



Km. 12. 

work of this loom is somewhat similar to I hat in I' ig. H), 
but the warp in the present ease is made to go round _ 
the two beams A and 1?, so that the length ot the 
fabric, plus the fringes, can be made approximately 
equal to twice the length ol the stretch indicated from 
A to B. The necessary tension to the endless warp 
is obtained bv drawing tight the cords (’, and fixing 
them securely round the beam 1). The ends ot the 
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two vertical Reams E pass through slots in the beams 
1! and 1), the end of the Ream E being tapered to 
admit of a stable eondilion. 

In Fig t‘2 thi' hcnld-rod and several other rods are 
quite near the beam f! the cloth and warp having 
been pulled round in order to obtain different views 
of the pattern. In Fig. 13, which is another view 
of the same loom, t he warp and clot li have been moved 



Lou. (3. 

into tile positions which the parts would occupy while 
the operation of weaving was proceeding. 

Several of the rods had probably been accidentally 
withdrawn and inserted again, more or less haphazard, 
some time before Fig. t'_* was made, but before Fig. 43 
was taken some ol the more essential rods were 
inserted <nmong the warp threads in the proper order 
and then all tied together as shown to prevent further 
withdrawal. The top rod in F’ig. t3 ;is really the. 
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shuttle, and was inserted loosely, as demonstrated, 
so that it could he photographed with the loom. 
Roth ends of the shuttle are forked, and lienee a 
comparatively hunt length of line weft, could he wound 
on, or, rather, w rapped on. 

The next two rods appear to lie in the wrong order, 
hut since the pattern shown can be woven without 
these two, their presence might be neglected for our 
purpose. The fourth rod down is provided all along 
its upper surface with oblique slots, which have been 
burnt out with a hot w ire of some kind. Its struct lire 
is very similar to, but on a much wider scale and longer 
than, thi' illustration in Fig. If. This rod has 
evidently been used as a kind of " temple, the use 
of which is to keep the threads out to the width 
during the operation of weaving, and so minimise 

miniiiimmuimiiiii ii/i 

toe .11 

the number of warp breakages near the selvages of 
the cloth. 

(For various kinds of modern temples used both 
in hand-looms and power-looms, see Jute and Linen 
U'eavillii . Mcchanisnif 2nd edition, pp. 51,S to 52(i.) 

The bottom rod m Fig. bi, often termed the spalha, 
is for “beating up"’ or forcing each shot of weft 
successively into close proximity with the last one 
inserted in the cloth. Hie second rod troni*thc 
cloth is the “ heald-rod,” which is made more care¬ 
fully, and on a better principle than that illustrated 
in any of the foregoing examples. The loops pass 
round’ the heald-rod Very similarly to the others 
illustrated, but they also pass round a second but 
thinner rod or cord immediately above the hea.d-rod ; 
the lattef thus takes the place of, and resembles 
greatly, the “Reading cord’’ in modern healds (see 
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the author's work oil Reeds and IIraids fur Weaving.) 
The arrangement of the cords in the heald-rod in 
Fig. 13 is shown m Fig. Mi, while the method of form¬ 
ing the three different sheds, together with a view of 
all the rods, appears in Fig. 15. The three distinct 
sheds are, of course, represented by the three hori¬ 
zontal rows of squares 1, II, and 111. 


I 2 3 4 5 6 ' 



'1 2 3 2 3 2 12 


Fin: 4.->. Fm. 40. 

« 

The First rod A in Fig. 15 is the heald-rod, the loops 
of which control all the evcii-iiuinbcrcd threads. The 
second rod 11 passes, as shown, under one thread and 
over the next live, and serves the purpose of a second 
heald-rod ; this order, under one and over five, is 
preserved throughout, and lienee the single unit 
illustrated is quite sufficient for demonstration pur¬ 
poses. Rods C and D form an ordinary lease amongst 
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the threads, while the two rods E and F are inserted 
ill exactly the same way as rod C hcnfCc the above 
remark neglecting their presence. 

From the preceding examples it will lie clear that 
when the heald-rod A is raised, ft shed will lie formed 
with all the even-numbered threads m the upper layer 
and all the odd-numbered threads in the lower layer ; 
the shuttle or we.ll earner is passed between these 
two layers to form tine of the plain picks of the dark 
ground. After the rod A is returned to its normal 
position, rod 1! is lilted, or rather turned on its edge ; 
it will raise the first thread and depress the next live, 
and will operate e\cr> group of six across the War]) in 
the same manner. This opening is required for some, 
and, indeed, all, of the figure picks marked II in 
Fig. 15, and all these figure picks are milch lighter in 
colour than the ground weft or the warp. The intro¬ 
duction of this ligure weft from selvage to selvage 
would leave an effect in the cloth corresponding to one 
of tli-light horizontal stripes in Figs, tt! and b'i those 
strips s which hound the rows of detached animate 
and inanimate ligiires. Finally, lor I he order repre¬ 
sented by the horizontal row III in Fig. fa, rod 15 
must he forced behind rod C, and the latter brought 
close up and turned on ils edge; I Ills will cause all 
even-numbered threads to he pressed to the bottom of 
the loops of lienhl-rod A, and all odd-numbered 
threads to be raised, thus forming the next plain 
pick of the ground, hut, of counse, opposite to that 
marked I, and through which another pick n{^ the 
dark-ground weft is inserted. 

The three picks shown at I, II, and 111 are the duly 
ones which are made entirely by the mechanical 
movement of the rods, that is, without the joint action 
of selection by the lingers. If is obvious, however, 
that the majority of the figure picks in Figs. 1‘! and 43 
must appear on the surface ol the cloth only when 
required to form the ornament at the various parts. 
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Moreover, it is equally evident that there are a 
few different colours of weft required to develop 
the ornamentation. As a matter of fact, while all 
the {'round weft is dark blue, the figuring wefts 
include the following‘colours : pale green, terra cotta, 
yellow, and while, and each line of weft is composed of 
six distinct threads ; in other words, all the figuring 
weft is what is known technically-as six-fold or six- 
ply yarn. 

Fig. 47 has been prepared partly to show the struc¬ 
ture of tin' fabric, and partly to enable us to describe 
the dual process of weaving and hand selection. The 
design in Fig. 17 is made for “ marks to fall ” in order 
that the effect produced by the coloured or figuring 
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wefts can be indicated to the best advantage, and 
hence the design differs from the working design I, II, 
and III in Fig. 45, where all marks represent threads 
to rise. It will thus be seen that the 18 small squares 
in the above working design are represented by the 
corresponding 18 smaller squares in the bottom left- 
hand corner of Fig. 47, when the effect resulting 
from the changing of marks is considered. 

The three operations described with reference to 
picks I, II, and III, Fig. 15, give, as shown, two plain 
picks, ode on each side of a figure pick. Since the 
latter gbes under one thread and over live all the way 
across, it may be considered as being represented 
by the second pick or horizontal row off small squares 
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ill Fig. 17. The Second figure pick in this design is, 
of course, actually the fifth pick when the plain picks 
are counted, and it is evident that the coloured weft 
oil this pick is required to miss two groups one near 
each end as indicated by the two detached rows of 
successive blank squares. The third figuring pick, 
the eight h pick of the design, should miss four groups 
as shown by the still longer rows of successive blank 
squares; while tin* fourth and fifth figuring picks, 
the eleventh and fourteenth actual picks in the design, 
miss all groups except the two middle ones. 

It is for such variations as these that I lie mechanical 
operations have to be aided by a selective hand process. 
Ill addition, it will be seen from the different depths 
of tone in Figs, fg and lit that in the same horizontal 
row of detached ornamentation one figure might be 
developed ill pale green, another in pink, and yet 
others in yellow and white, while none of these 
colours must be displayed between tjie various 
(igu °s. 

Sp»'i ial weft carriers, to wit, small pieces of card¬ 
board, might be used, or even a small ball of each 
colour of well nuglil be wound, and each colour is 
passed through that portion of the full-width shed 
which corresponds to the width of the particular 
ornament to be made b\ that colour. The extent to 
which each and all of the figuring wefts is displayed 
varies, <>l>\ iously, from line to line, or nearly so, as 
exemplified on a small scale in Fijv 17. 

lienee, after the weaver has lifted the rod^ R, 
Fig. 45, and thus raised every sixth thread in the 
warp, it is kept there until each coloured weft has 
been passed through the shed according to the 
width desired. Thus, the pink weft might be passed 
under the four middle groups on the fifth pick in 
Fig. 47 ; tiie next group on each side is missed because 
the squargs arc blank ; while the single group cm 
each side might be the edges of two other figures 
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which should have, say, terra cotta and yellow 
respectively. This selective process would be con¬ 
tinued until all the necessary lengths or, rather, 
widths of the different ornaments had been supplied 
with the proper colours lor that particular line of 
the design. Then, after two plain picks have been 
inserted, the same set of colouring wefts, one for 
each individual ligure, are introduced across different 
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widths when the roil R is lifted for this row, or 
perhaps the same width in some eases, but this time 
each weft carrier passes in the opposite direction. 
Thus : 

For the lirst figuring pick, all coloured wefts go 
froifi left to right. 

For the second figuring pick, all coloured wefts 
go from right to left. ; 
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This order is repeated I'or every pair of figuring 
picks, so tililt efleh time the weft is caused to move 
in the opposite direction it is hound to the elotii in 
a nmnncr somewhat similar to that of the yarns m 
modern lappet and swivel fabrics, a description and 
illustrations of winch appear on panes t-Ti> to f.tli in 
Ti'.i tilc Design : I’un- anil .1 jiplictl, by T. Wood house 
and T. Milne. The width of the cloth in Fig. Hi 
is tit! m.; there are'."it. threads per inch ill the warp, 
and 'J t around picks per inch. 

From the above description it will be gathered that 
prael ically any t y pc of bold ornament can be produced 
bv the dual operation, but. since all the figuring wefts 
move in groups of six, the outline of every detached 
figure will naturally be in steps, the width of which 
depends upon the number of threads per inch in the 
warp. If a liner outline were required, the rod li, 
Fig. 15, could In- made to pass under one and over 
three, when a corresponding reduction ip the llout 
won! I obtain, but, at the same time, the ornament 
Moultl not be so fully pronounced as with a limit, of 
live. 

As a linal example of weaving produced in the 
above tv pcs of loom, we introduce Fig. tS. This is 
termed Kasai cloth from fpper Congo, and the 
groundwork of the fabric is again constructed of 
dried grasses. The diamond and other forms of 
ornamentation are due to handwork, and are in mid¬ 
relief. The foundation lines of thc«linmonds, squares, 
and diagonals are formed ingeniously by plaejng 
comparatively heavy cords at the desired angles, and, 
as the weaving proceeds, binding these cords to 
the cloth with the successive ground picks at the 
proper places according to the configuration of the 
geometrical outline. , 

The larger areas are in high relief, and are dev doped 
by pine-apple fibre by a process of weaving known as 
pile, plush, or velvet weaving, particulars of which 
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and several illustrations will be found on pages 3G< 
to 440 of ll*c above work on Textile Design : Pur, 
and . Ipplied. 

Fig. ill illustrates an Armenian girl weaving on oin 



of the simplest types of loom which are so common i 
many "of these eastern countries. The cloth is quit 
plain and made from cotton yarns. One “ heald 
rod ” only is used, and this is seen quite clearl 
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above the warp threads to the right of the weaver and 
supported from the tripod by two strong cords. 
The girl is just in the act of beating up the last shot 
of weft with a Hat piece of wood, which, as already 
mentioned, performs one only of the functions of a 
modern reed. 

The warp for the loom illustrated in Fig. I!) is 
practically circular,, and thus resembles that m Figs. 1-2 
and W. lint whereas the warp m the two latter 
views was probably intended to be woven in the 
vertical position, the one in Fig. 1!) is obviously 
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arranged horizontally as in modern looms. One of 
the stout supports for the warp and cloth is shown to 
the left in Fig- lit, behind the weaver. 1 be elotsh is 
seen round this post, and will he pulled further round 
as the weaving proceeds, until ultimately it comes 
over the hack post or rail and towards the hcald- 
rod ” until weaving is no longer possible. 

Some of the Persian nomads weave their cal']sts in 
looms very similar to that in Fig. 4!>, because they can 
be easily bundled or rolled up and transported from 
place to place. '• 

5 
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Kndlcss warps such as that mentioned arc made 
in sonic countries by the method illustrated in Fin. 50. 
Four stout wooden pins A, li, (', and I) are driven into 
the ground at Mutable places so that each thread 
which passes round'all lour pins represents the length 
of the warp such warp being long enough in circular 
form for the length of cloth required, taking into 
consideration that section whii^* cannot be woven, 
but which, if desired, may be used to form a fringe 
at each end of the cloth. 

A woman F fixes the end of the thread from the 
ball F to the pm A, and then passes the thread 
successively partially round R, C, and 1) to A, as 
di-pieted by the direction the woman F is following. 
The thread is then passed round the pin A, but the 
direction is then reversed, i.e. the second thread 
goes round in the order A, 1), C, and 11 to A. These 
two orders are repeated for every pair of threads in 
the warp.* Another woman G sits on the ground 
near the pin 1) and forms a loop round one thread 
from each pair, alternate threads of the warp, to 
another pin 11, and thus makes at this point what we 
have termed a “ heald-rod ’* very similar to that 
illustrated in Figs, 20 and fit. The distance between 
the rods 1) and 11 will represent the depth or length 
of the loops on the “ heald-rod.” 
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TUAY LOOMS 

Tin', nut hi k! of weaving just described and illus¬ 
trated was probably m vogue before that which 
obtains in the so-called " tray looms. One Ope of 
the latter is illustrated m Figs. 51 to 5:1, which show 
respectively a side elevation, an end elevation, and 
a plan. The loom receives its name from the fact that 
the three sides. A, 11. and (\ together with the frame 
i) and the bottom E, form a kind of tray or box, 
while a further receptacle F is formed by the cover Di¬ 
ll I 0. The w hole is made of wood, and t ,te receptacles 
ju I mentioned sene to keep the yarns and other 
]H‘?*(\ssiti(‘s lor weaving. 

A small warp beam II is supported, as shown in 
Figs. 51 and 53, by two upright wooden brackets 
J, and the ends of the warp beam are prolonged so 
that one may be provided with a hand wheel K and 
the other end with a ratchet wheel L, and its pawl M. 
The pawl M is fixed to the bracket .1 (see Fig. 51 ) by 
means of a screw and below the ratchet wheel L; 
it would be in a more stable position, however, il it 
were placed above the wheel L, although the bracket 
J would have to be lengthened for such an arrange¬ 
ment. 

In the plan view, Fig. 53, the war]) beam II is shown 
in position, and the warp is built upon the beam II in 
such a way that the total width of the threads is 
reduced gradually as indicated by the stipp.cd ends 
N. In this way there is no necessity to use what are 
known as wai*> beam llanges. 

07 
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In the warp in Fig. 53 fifteen threads are illustrated, 
and for distihetion are alternately marked in solid 
blaek and rope-like effects. These 15 threads, or 



any other suitable and possible number, are threaded, 
or, as it is technically termed, “ drawn ” through 
the frame 1), Figs. 51 to 53, in the following maimer. 
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Long slots O, twelve in Fig. 52, are cut in the frame 
D, and in the middle of each of the eleven parts P 
thus formed between I he slots, a hole Q is drilled or 
else made with a red-hot wire or needle. The threads 
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of the warp are inserted in regular order through these 
slots and holes the odd-numbered threads 1, IS, 5, 7, 
ele.. being in the slots O, and the even-numbered 
thitrads 2, t, 0, S, ete., m t he holes 0, so t hat when all 
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the threads have been drawn in, they will appear 
somewhat similar to that illustrated in Figs. 5^1 and 513. 
The articles R and S, Fig. 51, will be explained shortly. 

Now tke frame D is really the shedding apparatus, 
but in these particular tray looms it is usual to allow 
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the frame I) to remain stationary on the top of a 
table or stand, and to move the threads tip and down 
to form the two kinds of sheds winc 1 i have liven already 
deserihed. 

In Kies. 55 and 50 the frame 1) has been drawn 
without the tray, and the two views illustrate the 
method of working in order to produce the pattern. 
In the first place, it. should he stated that there are 
only two possible r, ovements, and as under : 



1. When the warp threads or the cloth on the 
right of the frame i) are raised, as m Fig. 55 ; and 

2. When the same warp threads or cloth are 
depressed, as on the right m Kig. 50. 

When an attempt is made to raise the threads with¬ 
out moving the frame I), as it would lie necessary to 
do in practice, it will be seen that the seven dark . 
threads in Fig. 55 arc kept near the middle of the 
bars 1* in virtue of these seven threads being through 
the holes Q. On the other hand, such a movement 
would cause the eight light threads to slide up the 
slots O until they reached the lop of the slots, as is 
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shown clearly in the illustration. This action 
obviously separates the warp threads into two distinct 
layers, and while they are thus separated, the weft T 
is passed bet ween eit her from left to right as depleted 
in Fig. 55, or from right to left. This particular shed 
or opening is represented on point or design paper 
by the 15 horizontal squares marked T 1 near the middle 
of Fig. 57, while the corresponding line representing 
the movements of two leaves 11 and 2 in actual 
weaving to secure the same result in the fabric is 
shown by the lower horizontal line of two squares 
in the same figure, and also marked T 1 . 

The next operation is that of attempting to carry 
all the threads and the cloth into the low position as 
exemplified in Fig. 5(i. As before, the seven dark 
threads are kept m the middle of the bars I* by the 
holes Q, but the eight light threads slide downwards, 
pass the dark ones at the centre, and ultimately 
reach the bottom of the slots 0 as represented in the 
drawing. This movement, forms the opposite shed 
as represented by the line T-, near the middle of 
Fig. 57, and the weft T is again passed through, tills 
time in the- opposite! direction, that is, from right 
to left. The corresponding movements of the two 
leaves 1 and 2 are shown by the two squares T- 
in the small plan at the bottom ; this plan will be 
recognised as the plain weave. 

The two distinct movements of the frame D, 
Figs. 55 and 50, are repeated in order that the elotli 
may he made with successive pairs of picks or shots. 
Flack jiick of weft may be placed in position, that is, 
clojsc to the last one inserted and known technically 
as the “fell” of the cloth, by a comb as already 
explained, or by a lath inserted into every shed as 
illustrated in Fig. to, and, of course, withdrawn before 
tiie next shed is formed. 

Two 'colours of warp and one of weft arc used, as 
exemplified in Figs. 55 and 50, for the sole purpose of 
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distinguishing between the groups. Sell' colours, 
that is, warp and welt ot the same colour, would, 
in general, be used. Some \ cry pretty effects, 
however, can he obtained when different colours are 
used. The effect in the woven fabric with three 
distinct, colours would, under condition III (p. 15) 
in regard to the setting ol labrics, be somewhat similar 
to that depicted at U in thy upper part of Fig. 57. 
This is termed a*'colour effect,*' and, in that illus¬ 
trated, 15 threads of warp and (I picks of well are 
shown. Picks 1, 3, and 
5 are the same as line T', 
while picks ‘2, t, and li 
are the same as line T'. 

Instead of the warp being 
seven dark threads and 
eight light threads as in 
Figs. 55 and 5(1, there are 
eight dark threads and 
se\ ui light threads in the 
cojpur effect. It is only a 
different method of start¬ 
ing, how ever, for the act ual 
colour effect in both cases 
would be identical. The 
effects in U formed by the 
dark and light threads arc 
shown respectively in solid 
black and criss-cross markings, while the effect pro¬ 
duced by the weft is illustrated by the stippled (nearly 
white) squares. It will thus be seen that,* with 
choice select ions of harmoniously coloured yarns, a cry 
attractive effects can he secured by the simplest * 
type of weaving and with one colour only of weft. 

Figs. 58 and 59 are twophotograplhcal reproductions 
of a somewhat similar loom to that illustrated in the 
line drawings in Figs. 51 to 53, while the two move¬ 
ments of the warp threads and cloth to the highest 
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and lowest positions, as explained in connection with 
Figs. 55 and 5£1, are also demonstrated. 

The narrow cloth in Figs. 5<S and 59, first without 
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fringe and then with a fringe, is one of a number 
woven several years ago |»y the author lor the late 


■she 
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Sir Arthur Mitchell, K.C.1S. The effect in this cloth is 
quite different from that illustrated diagrammatieally 
at U iu Fig. 57, and tile structure of the fabric is also 
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different, being a typical example of a cloth with 
a maximum number of warp threads and.a minimum 
number of weft picks as per condition 1 (p. 15). 
There are two colours of warp, and the threads of the 
war}) are shown clearly on the warp beam. 

One of the articles R and S, Fig. 51, is also shown 
here, particularly in Fig. 59. Its use is for the form¬ 
ation of a fringe. The weft, on emerging from the left- 
hand side of the fabric, is passed over the board 
and then under before it goes through the shed from 
left to right. In this way a selvage is formed on 
the right-hand side 
of the fabric and a 
fringe on the left. 

Different lengths of 
fringes may be made 
according to which 
part of the wooden 
hoard in Fig. 5t is 
used, or the length 
may*t)e made to vary 
from point to point, 
with care, and thus 
produce a kind of 
scalloped fringe. The 
fringe may be left in 
loops or cut as desired. It was staled that in some of 
the northern districts of Scotland such methods of 
weaving were practised to make the narrow 
fabrics which join the drones of the Highland 
bagpipes. * 

A much more elaborate piece of work, made ir. a 
similar frame, but without the box, is that reproduced 
in Fig. GO. This was also woven by the author for the 
late Sir Janies Key Caird, llart. The frame came 
from some part of Africa, and in it was a dilapidated 
fabric of tjie same design as that near the end. The 
two distinct designs shown in this narrow fabric were 
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executed for the above gentleman to assure him that 
such work \ms possible in a simple frame of this kind. 
The upper part of the frame is elaborately carved, as 
illustrated. 

In this particular<ease, however, it was absolutely 
necessary to adopt a system of hand Selection in 
order to produce the ornamentation on the fabric, 
although the ground or foundathin of the fabric, 
which is, however, different 1‘ronr that in Figs. 5;> to 
51), was woven by the method already described in 
connection with the latter figures. 

The method adopted by the author is demonstrated 
iti Figs, (it and <>2. The latter view shows part only 
of the frame 1), although the actual distance between 
the holes Q and the bottom of the slots () is greater than 
that illustrated ; the distance illustrated, however, will 
serve the purpose of demonstration cpiite well. The 
arrangement of the threads which formed the 
warp m Fig. (it) is shown in Fig. 02. This arrange¬ 
ment was necessary in order to weave the particular 
ground structure of the fabric; and four repeats of 
this ground weave are represented in the design V, 
Fig. 02, on the right, the unit plan weave being in 
solid squares on four threads and tw» picks. It 
will be seen from the arrows which join the first 
four threads of the design V to four threads in 
the frame 1) that the ground threads are repre¬ 
sented in pairs two stippled and two with verti¬ 
cal marks. On the .other hand, the t hreads which 
form the ornament, or the actual design on the 
elotf), are displayed by solid black circles in 
the frame 1) in F'lg. (12, and by solid black lines in 

Fig- 'll. 

An examination of the threads in Figs. 60 and 61 
will show that a figuring thread (solid black) appears 
between* each pair of ground threads, and that all the 
figure threads arc drawn through the long slots O 
of the frame D. . 



Fig. 61. 
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The dral'J for the ground threads is as under : 

2 threads through two successive holes Q in the 
Jjiirts 1* of the frame 1). 

2 threads through the first and third of the next 
long slots 0 of the frame 1), and so on for each 
group of four ground threads. 

The foundation or ground structure, shown by the 
design Y in Fig. (12, is produced by the same two 
movements of the frame 1) as explained in connection 
with Figs. 55 and 5(i. Thus, assuming in this ease 
that the end of the warp on the left in Fig. fit and 
the cloth on the right are fixed to rods as indicated, 
the frame 1) itself may be raised and lowered. When 
it is raised, d will carry all those threads which are in 
the holes Q above the threads which are in the slots 
() ; wlieleas when the frame 1) is depressed, as illus¬ 
trated in Fig. <11, it will carry all the threads in the 
holes Q lalow those which occupy the slots I). 

These two movements will clearly separate the 
ground threads into the order indicated on picks 
\V and X in Fig. <!2, and in every succeeding pair of 
similar movements. And this represents all that can 
he done mechanically, so to speak, by the movements 
of the frame I) for the cloth illustrated in Fig. GO. 
It is not ditlieult to understand, however, that while 
these two movements of the frame 1) arc taking place 
for the ground threads, the liguring threads shown in 
solid black would Accompany those ground threads 
which are in the slots, and thus interweave in pre¬ 
cisely the same order, unless some provision is made 
to restrain their movements. Some provision is 
absolutely necessary ; indeed, the threads for the 
ornament, have to be picked or selected in some way, 
say by two sticks, one only of which is shown at V 
in Fig. 01. 

The demonstration of the hand selection' to work in 
conjunction with the two movements of the frame D 
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will be more clearly understood if we present, the actual 
design I'or the cloth, and indicate.' how the weaving 
would he conducted in modern power-looms. 

The complete design I'or the cloth illustrated in 
Fig. 00 is shown at A. Fig. 08, and contains 88 threads 
and 18 picks. The actual design tor the ornamentation 
appears at 1> m the same figure. In the design 15 
there are 11 thrcpwls, just the same number as there 
arc figuring threads m Figs. 01 and 02. 

The design A, and the weav ing plan C, are repre¬ 
sentations of modern practice for power-looms, but 
the former is actually essential to show the real 
structure of the cloth for any method of production. 
Flan I) shows 8 threads and 18 picks of the ordinary 
plain weave, while plan F, which embodies several 
repeats of the design \ . Fig. 02, shows 8 threads and 
18 picks of the actual ground of the fabric under 
consideration. The similar arrangement of crosses 
in design Fig. 08, represents the 22 grirtind threads, 
and, as alreadv demonstrated, these threads are 
capable of being woven by two distinct movements 
of the frame 1), Fig. 01. 

In modern work, however, these two distinct 
movements would require two frames or leaves 
la-aids, gears, or camhs, as they are termed m different 
districts and hence the threads ill crosses in design 
A, Fig. 08, are marked 1 and 2, while the correspond¬ 
ing marks in the weaving plan t' indicate the move¬ 
ments for 18 picks of these two frames or leaves. All 
those threads marked 1 m the design A are alike in 
movement, and all those marked 2 are also alike, 
but different from those marked 1. 

The 11 threads of the design R, Fig. 08, are repro¬ 
duced in solid black in the design A, and their positions 
with regard to the ground threads are identical with 
the corresponding threads in Figs. 01 and 02. ■'Outlie 
same principle ol' arranging all like threads under 
the same number of frame or leaf, we shall see that 
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six other frames or leaves would be required Nos. 3 
to 8 inclusive in designs A and B in ntodern power- 
looms. The orders of movement of these extra six 
leaves (3 to 8) for IS picks are indicated alongside 
Nos. 1 and 2 in the weaving plan C. lienee eight 
leaves in all (1 to 8) would be necessary, and operated 
as in the complete weaving plan C. This statement 
assumes that the 33 threads of the war]) and of the 
design A were drawn through the " mails ” or " eyes ” 
of the eight leaves m the order indicated by the 
numbers under the design A. These numbers con¬ 
stitute, as already stated, what is known as the 
“draft” of the healds, and two other methods of 
indicating the same order are displayed at F and G 
in the same figure ; lit these two eases the eight 
horizontal rows of small squares represent the eight 
leaves of the healds, as demonstrated by the numerals 
1 to 8 on the left of each iIraLt. 

The t wo simple movements of the frame 1) in Fig. (it 
and Hie hand selections have to perform the same 
funuUmn for the cloth m Fig. 00 as that performed in 
modern hand- or power-looms by eight different 
frames. There is, however, a considerable difference 
in the speeds of the two methods of weaving. 

Consider, for example, the disposition of all the 
33 threads of the warp m the frame D m Fig. (il for 
the lirst pick or lirst horizontal row of small squares 
in the design A, Fig. <>3. The downward movement 
of the frame I), as demonstrated in Fig. 01, has 
carried 12 ground threads, all marked 1 m the design 
A, Fig. 03, to the lowest position, and at the same 
time has allowed 10 ground threads, all marked 'I in 
the design A, Fig. 03, to rise to the top of the slots. 
It is quite evident, however, that if all the black 
liguring threads m Fig. 01 were under no restraint, 
they would all appear at the top of the shits along 
with the 10 white ground threads in the adjoining 
slots, and exactly as indicated if we neglect the pre- 
G 
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senco of the stick Y, or if tile stick V alone were 
used. ! 

Instead of this disposition of threads, it is clear 
from an examination of the First horizontal line of the 
design A, Fig. <i:S, that the three middle black threads, 
along with one black thread at each end, or live black 
threads In all, should be on I he upper line at the top 
of the slots, while the remainder of the black threads— 
should be on the lower level in company with those 
ground threads in the holes (). ll will thus be seen 
that there are two hand selections to make for each 
movement of the frame 1), and hence the work pro¬ 
ceeds very slowly indeed. 

Considering the black threads only in Fig. (il, it 
will lie seen that the stick V is under 2, over 3, under 
]. over and under 2, which may he shown graphi¬ 
cally as under: 


Now this order corresponds with the second hori¬ 
zontal row of the design li. Fig. (i.'i, because these 
threads 1, 2, (i, 10, and 11 require to he on the surface 
of the cloth. Rut on the same line sin design R, 
threads 3, t, 5, 7, S, and !), those under the line or rod 
V in the above graphical order require to he on the 
under side of the fabric : hence another stick, similar 
to Y, Fig. (it, should lie threaded to hold these threads 
down below the lower set of ground threads. If the 
selecting for the two sticks is done with all the 
threads at the centre, i.e. on the same level, this 
disposition of the figuring threads can be secured. 
Thus, with the frame I) raised until all the threads 
are level, the figure threads t, 2. (i, 10, and 11 arc 
picked out from above by the stick Y, while figure 
threads 3, t, 5, 7, 8, and !) are picked out from below 
by a second stick ; then when the frame 11 is pressed 
down to its present position in Fig. Cl, the two groups 
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of figure threads will be held slightly above and 
slightly below the respective groups of ground 
threads. The opening thus formed by all the 33 
threads for the weft will correspond to the second line 
of the complete design A, Fig. 03. 

The amount of changing from pick to pick will 
clearly depend upon the configuration of t he ornament. 

The second pattern in Fig. 00 is a diagonal, and is 
much simpler than the diamond or lattice pattern, 
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although there is just as much labour required for 
the insertion of the sticks. The design for the diagonal 
pattern is illustrated in Fig. (it, the solid part repre¬ 
senting the unit design. 

Neither design R, Fig. 03, nor the design in Fig. (i t, 
is adapted for repetition in the way of t he warp. This 
is quite apparent in the latter, and four repeats of the 
former are displayed in Fig. 05, tile unit design in 
solid black, to show that, in a repeating pattern 
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from this unit, the effect would be more or less rib¬ 
like, or “ burry,” as it is often termed. Nevertheless, 
the effect of a single unit, warp wav, of this design is 
much more effective than a single unit, made, say, from 
the design in Fig. <i(i.* On the other hand, the unit in 
Fig. GO is obviously adapted for repetition both ways, 
as is demonstrated by the four repeats. 

A modification of the design m Fig. (><> appears in 



* Kio, (HI. 

Fig. G7. In the latter design the thrcc-lloat diagonal 
lines in both directions are continuous or unbroken, 
whereas in the former design they are not 
continuous, but alternate, as it were. A continuous 
effect pan always be obtained with a float of an 
odd number, provided that the float is split on the 
First thread so that one more mark appears at the 
bottom of the design than what appears at the top. 
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If 2 n + 1 = the length of the float ; then n -|- 1 
marks .should appear at the bottom,'mid n marks 
should appear at the top. 



In Fig. 07, n - 1, and 

2)1 t 1 — : h the length of the iloat. 
Therefore, n I 1, or 2 marks, appear at. the bottom, 
and n, or 1 mark, appears at the top. 








CHAPTER V 

THE PREPARATION OF WARPS Oil CHAINS FOR 
THE LOOM 

Comparatively short warps or chains for the frames 
or looms can be made by the method illustrated in 
Fig. 50 and by other similar simple methods for use in 
the tray looms illustrated in Figs. 51 to (12. A different 
way has to be practised, however, for the longer 
warps wlueh were used extensively in this country a 
few decades ago in hand-loom weaving, and which 
are still largely used for the same purpose in several 
foreign collieries. 

Except in very rare eases, however, the hand-loom is 
no longer, under similar conditions of labour, a seiious 
competitor with the power-loom, and the many claims 
which are adduced regarding hand-made products 
are much more imaginary than reals It is quite 
true that there are still thousands of hand-looms in 
existence in districts where no attempt has been made 
to introduce power-looms, but few of these hand- 
looms arc competing with the modern power-looms in 
the manufacture of cloth for the open markets of the 
world. 

It has been recently stated that 270,000,000 lb. 
of‘yarn were used in India during the year 191 f in 
the hand-loom weaving industry. This at first sight 
appears, and really is, a stupendous quantity, and is 
calculated to speed up the energies of those who are 
trying..to boom the hand-loom branch of weaving ; 
but when it is known that in the jute industry alone 
in the same country, and mostly in the vicinity of 
so 
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Calcutta, more than 2,000,000,000 II). are used annu¬ 
ally, the comparative insignificance ol'Ihe hand-loom 
requirements, when compared with those tor power- 
looms, is clearly emphasised. The above hand-loom 
product, represents approximately 1 lb. per head of the 
Indian population. 

The hand-looni is still a most useful adjunct to 
many industries, but its use lies not so much in the 
direction which is often claimed for it as in its adapta¬ 
bility for making changes in experimental work. 
For pattern weaving m the lirst stages the hand- 
loom will probably always be used,; and more will 
be said about this subject when the practicable hand- 
looms are discussed and illustrated. 

In the meantime it. may be stated that the methods 
of preparing warps to be described are used, not only 
for pattern work, but also for piece work, as well 
as for certain classes of warps which are ultimately 
woven in various kinds of modern powr looms. 

The simple method practised in certain Eastern 
countries, and illustrated in Fig. at), could be per¬ 
formed with more ease if the pegs or rods were arranged 
so as to enable the operative to wind on the yarn with 
a minimum amount of stooping. In other words, 
it is only necessary to drive sticks or rods into a wall 
or other upright stable erection at points, say, from 
two to six feet from the ground or (lour, and then the 
operation which has already been described with the 
use of vertical pegs can be conducted similarly with 
horizontal (legs. As a matter of fact, a method very 
similar to this is still practised m certain industries 
where fancy warps have to be prepared. Instead, 
however, of the primitive method of driving pegs into 
a wall, substantial wooden or iron posts are provided 
with holes into which stout wooden pegs are inserted. 
Such fixtures, technically termed “ warping woofs ” 
or “ bar-trees,” were, within the memory of the writer, 
used in some of the Yorkshire woollen mills, and are 
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probably still used for similar purposes in many mills 
in other maiAifacturing centres. In the particular 
county mentioned these stout wooden or iron upright 
posts were arranged so that the horizontal distance 
between the pegs in the posts was equal to 10 ft. 
in some cases, and to .‘5 yd. .‘i in. in other cases. 
These two distances or measurements were used in 
different towns and represented what was known as 
“ a string.” Of course, the distance apart is solely 
an arbitrary one. This measurement may simply 
have been one of convenience, adopted in the hand- 
loom weaving days, and the word “string” may have 
arisen from the method of testing the horizontal 
distance between the pegs in the upper and lower parts 
of the posts. We are not specially concerned about 
the etymology of the word " string.” At all events, 
it was a common practice to make warps, the length 
of which was given in “ strings,” and not in yards. 

In additiop to the warping woof or “ bar-trees,” 
some kind of receptacle is essential to support the 
bobbins, cops, or the like, and so arranged that the 
yarn may be drawn with ease from each cop or bobbin, 
and that both hands of the warper may be free to 
manipulate the various operations which- arise during 
the warping of a chain. 

Such an apparatus for modern factories is termed 
a “ bank ” or a “ creel,” and for hand work the same 
names arc retained. Before describing the apparatus, 
and the method of making warps or chains by its 
aid, we introduce, in Fig. <i8, a photographical 
reproduction of a complete equipment. The " warp¬ 
ing'creel” is situated on the left in the foreground ; 
the “warping woof”—much smaller than those 
mentioned above—is on the right. The threads of 
yarn, black and grey, in the present instance come 
from cons in the creel, upwards and through suitable 
guide-eyes, termed “ curls,” on account of their shape, 
from which point the warper, who stands between the 
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two frames, facing the observer, and at a point approxi¬ 
mately opposite the while rectangle, ‘conveys them 
Lo the pegs or pins of the warping wool' so as to form 
a warp or chain. 

Ill Fig. 08 the threads appear in a festoon between 
the frames, and several threads have already been 
transferred to the pegs. It will be seen that those 
threads on the pegs constitute six journeys from side 
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to side of the warping woof; therefore, if the,hori¬ 
zontal distance between the pegs were 10 ft. or one 
string, the actual length thus shown would represent, 
neglecting the oblique direction ot each stretch, 
60 ft. or six strings. In practice, the pegs in the 
posts are much closer Vertically than aye those 
illustrated in the figure. 1 

An end elevation of a warping woof is illustrated 
in Fig. 69, a sectional elevation of a warping creel 
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appears in Fi<r. 70, while an end elevation of the creel 
and three enlarged and detached views ol the curls 
or guide-eyes are shown in I ig. 71. 



The pins or pegs A in Fig. 69 are about 11 in. 
in diameter and project from the side beams R about 
12 in. These side beams are much thicker than that 
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illustrated in Fig. G!) ; those in Fig. 68 are G in. deep 
and 3 in. broad. The pegs must I'll Tvell and be of 
hard, well-seasoned wood, sav beech, because there 
is a considerable amount of tension on them when 
they hold a full warp. Especially is this the ease when 
the warp threads approach near the ends of the pegs. 

The warping creel (Figs. 70 and 71) consists of a 
long shallow cop-box A, and two long bars IS and C, 
all of which are supported by the two end frames 11. 
Fixed to the outside of each frame I) are two arms E, 
while an adjustable box F is held at the desired angle 
by means of two chains (1 and two hinges. The cops 
of war]) yarn II, of which four are shown in Fig. 70, 
come direct from the mule spindle or other source, and 
each is supported vertically on a “ skewer,” ” broach,” 
or “ spit ” J, an enlarged view of which appears above 
Figs. 70 and 71. This broach .1, and the “ eurls ” 

K, in the separate views to the right jn Fig. 71, are 
drawn to a scale eight times the size of tjial employed 
for the remaining parts of the figures. 

The hole in the centre of each cop corresponds in 
size to the mule spindle upon which the cop was 
wound during the process of spinning, and into this 
hole the skewer or broach is placed until the bottom 
of the eop reaches the thickened part or whorl. The 
short end of the broach is then placed in a hole in 
the bottom of the cop-box. A, as shown in Fig. 70. 
The yarn from the required number of cops may he 
guided by the cross-wires L Is, the first two sets of 
horizontal curls or guide-eyes K in the bars R and C, 
or the two bars may occupy positions nearer the hack 
of the frame D and thus dispense with the guide wires 

L. The threads are then entered into the upper and 
lower sets of vertical eurls K 1 , and finally under tlve 
tension wire M, which is secured to, and may be raised 
or lowered by, the short arms N. The threads are 
entered into the curls as shown by the arrows in the 
upper detached view on the right of Fig. 71. The 
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plan of the cop-box A, which in tiiis ease lias provision 
lor C t cops. The hinged box F Ims a section cut away, 
and in this gap we have introduced twelve threads, 
those from cops numbered 53 to (It in the cop-box. 
These twelve threads are shoV'n under the tension 
wire M, and also arranged on the four pegs A m the 
upper row of the warping woof or bar-trees as they 
would appear in practice for the first stretch or length 
of the warp on the pegs. This view will be referred 
to later in the description of the warping operation. 

Fig. 74 is an enlarged view of the right-hand side 
of the warping creel with the positions of cops 53 to 
Ot, and the order in which the threads are passed 
through the various curls K and under tho tension 
wires M. In this view only 8 threads, 57 to (it, are 
shown coining from the cops. Fig. 75 illustrates the 
use of the hinged box F. In many eases, when the 
yarn has been withdrawn troin the cop until the latter 
is approximately the size indicated, the remaining 
bit Is dillicult to pull off with the cop and broach 
veflieal. It is the usual practice to take them both 
from the cop-box A, as shown in Fig. 70, and arrange 
them as in Fig. 75 by passing the end of the long 
part of the broach through the left-hand staple Q 
until the shorter end behind the whorl It can be 
entered through the right-hand staple Q 1 . When the 
box is tilted as shown in Fig. 70, the whorl limits the 
downward movement of the broach and cop, and en¬ 
ables the two to rotate with comparative ease until all 
the yarn is withdrawn from the cop, when a fresh cop 
is placed on the broach and the latter re-entered 
vertically into its hole in the cop-box. In Fig* (58 
there are a few of the broaches in the hinged box, 
the one nearest the observer having a cheese or roll 
on it. 

A front view of the warping woof is shown in, Fig. 7(5. 
One end of the adjustable bar C is arranged to lit on 
any of the pegs A, while the other end is made with a 
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slot so that tlnj bar will bo long enough for any oblique 
position into which it is desired to place it. this 



bar C win evidently be placed at any point between 
the top and bottom rows of pegs, and thus provision 
is made for the warping of all lengths within the 
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maximum length. The maximum length in ail cases 
is lomul by niulti]>1 \ in<f the number of pegs in the two 
end bars R by the horizontal width between the pigs. 
The holes in the bar t' are 9 in. apart. so t hat I his par¬ 
ticular warping frame or woof ts X X ft 72 in., or 
two yards in width : lienee the total length of warp 
could not exceed 2S 2 f>(i yd., but any length up 
to and including this can be made. 

Fig. 77 shows a front ele\ at ion of one row of bobbins 
in a warping (Teel or “bank" suitable for bobbins 
or the like, while Fig. 7.S is an end view of the same. 
Cheeses, rolls, or spools are made without the Manges 
S, as the particular method of guiding the yarn during 
the winding process automatically forms the ends of 
the cheese. In Figs. 77 and 7S I here are seven empty 
bobbins T, one full bobbin F, one pm V upon which 
the bobbin rotates, and the upper ends of one of the 
oblique slots \V for the entrance and withdrawal of 
the pin V. There is. therefore, provision for 10 bob¬ 
bin; in a vertical row, and any desired number or 
practicable number of rows can be combined by 
fixing the desired number of \ erl ieal bars X, as shown, 
and in the sectional elevation in Fig. 77. Each verti¬ 
cal bar X is lived into a recess in the bottom bar \ , 
and the upper ends passed through corresponding 
openings in the tipper bar V'. A hole is drilled through 
the part which projects above the bar V 1 and a pm 
passed through each hole to keep the bars lived. The 
whole is then supported on two wet Z. 

For simple handicraft work the warping woof and 
creel illustrated in Figs. <>S to 7li would, in general, 
be too costly and too large, since the two, with the 
necessary space between them, occupy much space, 
say, approximately, 8 square yards. Short warps 
for narrow textures could he made on the same prin¬ 
ciple, but with much simpler apparatus. The method 
of driving pegs into a wall, or inserting them into holes 
ill upright bars fixed to the wall, would answer quite 
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well for a warping wool'. A portable Hat board, with 
holes for the broaches and two horizontal bars pro¬ 
vided with notches or wide saw-cuts for the threads, 
would serve for the creel. 

The method of malAng the warp would he the same 
whether the simple appliances suggested, or the more 
elaborate ones which have just been illustrated, were 
employed. Thus, the cops would be arranged in tire 
cop-box A of the creel, Figs. 70 and 72, or on the 
portable board, in the order required, if there should 
happen to be two or more different coloured threads 
required for the pattern on the cloth. In Fig. 70 
the order appears to be as follows : One thread of 
light yarn, one thread of dark yarn, one thread of 
light yarn, and one thread of dark yarn : but since 
the threads from the two left-hand cops go to the 
guide-eyes or curls K in the bottom rail 1!, Fig. 70, 
and the threads from the t wo right-hand cops goto the 
guide-eyes in the top rad C, and since the threads from 
these two sets of guide-eyes must be taken alternately 
to form what is known as a “ lease,” it follows vhat 
the actual order of coloured threads in the warp and 
in the cloth will be : two threads of light yarn and 
two threads of dark yarn. 

The grouping of the cops in the cop-box in Figs. 72 
and 71 will show that all odd-numbered threads are 
controlled by the bottom rail 11, Fig. 70, and all 
even-numbered threads are controlled by the top 
rail C. Although ■the warper, as the operative is 
named, stands, as already mentioned with reference 
to Fig. 68, with the creel on her right hand and the 
woof on her left hand that is, to the right of the cop 
numbered 61 in Figs. 72 and 71 -it so happens that 
this cop, in general, is the last in the pattern or colour 
arrangement; therefore, when the cops are being 
entered into the cop-box A, it is necessary to start on 
the left when reading the correct order of the coloured 
threads in the warp, or to read the order of warping 
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backwards if it is preferred to start on the right. 
Such being the case, it is evident that the warping 
arrangement of the four cops in Fig. 70 is t wo light and 
two dark, as stated. 

Any convenient or practical.le number of threads, 
large or small, can lie used if all i he threads are of the 
same colour : but if the war]) is to be composed of 
different colours arranged m some comparatively 
short cycle, a fixed number of cops, according to the 
type of pattern, would be necessary. After all the 
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threads have been entered through the guide-eyes in 
the manner described in Fig. 71, they are brought 
under the two tension wires M, all the threads*)!' the 
two sets grouped together, and a knot tied at thair 
ends. When all the threads are drawn to the same 
tension, they will appear as indicated in Fig. 70. 
In this case there are four threads in each layer, 
consequently the warp is being made with (tight cops 
in the cop-box. The guide-eyes, tension wired, and 
supporting rails are shown quite distinctly. 
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The two layers of threads are so made to facilitate 
the operatiot. of “ picking the lease,” and Fig. 79 
shows the first step in this operation. The first linger 
of the left hand, or the thumb, whichever happens to 
be preferred, is inserted between the two layers and in 
front of the knot to draw all the threads comparatively 
tight. Then the right hand is moved towards the 
thread nearest the operator in the upper layer, so that 
the lirst linger passes over the thread and the thumb 
underneath it.. The right hand with the enclosed 
thread is now moved downwards into a corresponding 
line with the lower set of threads. The hand and thread 
arc now moved towards the nearest thread in the lower 
set, but in this ease the lirst linger passes underneath 
the thread, while the thumb passes over it. The same, 
or rather similar, two movements are made for each 
pair of threads, one in the top layer and one in the 
bottom layer, so that all the threads in the upper 
layer pass under the linger and over the thumb, and, 
alternating with these, all the threads in the lower 
layer pass over the linger and under the thiynb. 
Each complete movement adds one more thread to 
those already arranged on the linger and thumb, 
and this order may lie preserved quite securely, when 
necessary for any purpose, by joining the tips of the 
linger and thumb and thus closing the entrance or exit. 
The appearance of all the threads collected in this 
manner would be somewhat as shown in Fig. 80, where 
the last thread of the eight., that on the left in the 
bottom layer, has just been added to the remaining 
seven in the manner explained. 

,Fig. 80 shows that the lirst linger of the left hand 
and the thumb of the right hand are at opposite 
extremities of the same slot or opening, while the 
first linger of the right hand is in a different 
opening. The positions of the thumb and two lingers 
correspond with the lirst three pegs on the left hand 
in the upper row in Figs. 08 and 70, and the threads 
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arc transferred from the fingers and thumb in this 
order to the above-mentioned three pegs. Then tlie 
warper grasps all the threads in her hand, walks to¬ 
wards the other end of the warping woof, and passes 
the threads in a group over the upper peg, as shown 
in Fig. 73. This view, as well as Fig. 08, shows the 
connection between the warping creel and the warping 
woof. 

The warper now walks backwards and forwards 
between the two vertical rows of pins in the warping 
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woof, and simultaneously draws the yarn lrotn the 
cops. Each time the right and leil side ol the stretch 
is reached, the group ot threads is passed over A peg 
until a sufficient number of journeys lias been made to/ 
the required length of the warp. Eight threads are 
shown in Eigs. 68, 79, and 80, hut 1« threads arc 
shown in Figs. 72 and 73. 

If the length of warp required were one “•string” 
—that is, the distance from one side of the waiping 
woof to the other—two pins would be required on 
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the right-hand side, instead of one, as illustrated in 
Fig. 81. In Aliis particular ease the warping is sup¬ 
posed to have been done with one bobbin or cop only, 
and the arrows show the direction followed by the 
single thread over and under the live pegs, while the 
plan view in Fig. 82 represents four complete lengths 
on the pegs, and the fifth length started on the left- 
hand pegs. It will thus be seen that I here is a “ lease’’ 
at both ends of the warp, one formed by the pegs R 
and (', and the oilier by the pegs 1) and F, but that 
an extra peg A is used for the starting point of the 
warp. Roth these leases may be exactly the same, 
so far as the relative arrangement of each pair of 
threads is concerned ; but it often happens and in 
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most eases in practice that, the lease formed by tlie 
pegs 1) and E dillers from the lease formed by the 
pegs R and C. The lease formed on the pegs R and 
C is always the same kind, and is called the “ weaver’s 
lease,” the “ drawmg-in lease,” the “top lease,” or 
the “ thread-by-thread lease,” and the length of 
warp 1 between the pegs R and A is introduced solely 
tp enable subsequent operations to be performed with¬ 
out sensibly disturbing the position of tiie lease. On 
the other hand, the lease formed by the pegs D and 
E is called the ” pin lease,” the “ foot lease,” or the 
“ bcamec’s lease.” This end of the warp goes lirst 
to the weaver’s beam, and will be explained more fully 
later. 
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It' wo consider the simplest case, that, illustrated in 
Figs. 81 and 82 , it will Ik- evident that the .single thread 
must be carried forward, as indicated by the single- 
leather arrows, and then backward, as indicated by 
thcdoublcTcal her arrows, untill he number of journeys 
equals the number ol threads required to make the 
particular cloth under consideration. When this 
number has been reached, the thread is broken off 
the cop or bobbin, and tied to the others at A if the 
number is m en, or to I hose at the end F if the number 
is odd. Rut while the completed warp or chain still 
remains on tlie pegs of the warping wo<>f, it is necessary 
to preserve the two leases so that they may be 
used for the purposes 
mentioned at the 
proper t ime and place. 

A piece of string, 
but more often a 
gi nip of threads from 
those which are for 
the moment in I lie 
guide-eyes oft hcereel, 
is taken and intro¬ 
duced into the same 
openings as the pegs R and (', and as shown in Fig. 83. 
The two ends F and (I of the lease-band are then tied 
together, and therefore the lease is secure. After 
tying the ends F and Cl, it is usiiirl to pass the knot thus 
formed through the opening at II. then to draw it and 
the threads J tight ; then to wrap the doubled lease 
band neatly and quickly round the body of t lie threads 
J, and finally to insert the knotted end amongst them 
to preserve all intact and to minimise all danger of 
entanglement. A similar lease band is inserted at 
the pin lease on pegs 1) and K, Figs. 81 ami 82. The 
warp is now ready to be removed from the pegs, and 
to he taken to the beamer. 

As already stated, if a long length is required, the 
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threads in thogroup are taken forward and backward 
until the desired length has been reached. Suppose, 
for example, the distance between the two sets of 
vertical pegs in F'ig. tj>t is three yards, and that half 
a yard separated each pair of holes in the low adjust¬ 
able bar, then it is evident that since the group of 
threads passes from side to side seven times and then 
through four divisions in the adjustable bar, there 
would be : 7 3 yd. + t x J yd. — 23 yd. of warp. 

If the number of threads in the creel or hank, that 



is, the number which,the warper conveys from side 
to side, is the same as the number of threads in the 
warp for the loom, it follows that the warp would be 
finished when the pegs D and K were reached the 
first time. If, however, as is generally the case, a 
smaller number of cops or bobbins is utilised in the 
bank or creel, we should have : 

Total number of threads in warp 
Number of cops in bank 

= The number of separate journeys between A and E. 
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For example, let us suppose that a warp is required 
with 80 threads tor the full width of ;i* narrow cloth, 
and that two colours of war]) yarn are to he used and 
arranged in the following order : 

2 threads dark yarn. 

1 thread light ,, 

1 ,, dark ,, 

1 „ litflil „ 

1 ,, dark „ 

2 threads light ,, 


Then : 


8 threads in each unit, usually called 
a. “ repeat." 


10 repeats iif 


80 threads in warp 
8 threads ill repeat 
The above arrangement of coloured 
be displayed as follows : 


pattern, 
threads could 


Datk 2 11 t 

Light 112 t 


8 threads X 10 repeats = 80. 

If eight cops only were placed in the cop-box A, 
Fig. 72, they would be arranged in the four rows in 
the following way : 

Row t D L 

Row 3 I) D 

Row 2 L L 

Row 1 D L 

where : 

1) — dark threads, and 
L = light 

The thread-bv-thread lease of the eight (threads 
would be taken, as indicated in Figs. 70 and 80, the 



104 HANDICRAFT ART OF WEAVING 

threads, placed on the three pegs A, 15, and C of the 
warping wool'* and the group arranged on the pegs 
until 1) and E were reached. Then, if the pin lease 
or beamer's lease were wanted in groups of four, 
instead ol singly, as snown m the foregoing figures, 
threads 1 to 1 would pass under peg 1) and over peg E, 
while threads 5 to 8 would pass over peg 1) and under 
peg E, and the first group of eight threads would 
therefore assume the position indicated at. K, Fig. 85. 
The eight threads would then he reversed on the peg 
E and again placed in groups of four on the pegs E 
and I) as shown at L. This second group of eight 
threads would then be placed alongside the first group 



until ultimately the pegs C, R, and A, Fig. 81, were 
reached. A thread-by-thread lease would then be 
picked as in Figs. 7tl and 80, the threads thus arranged 
placed on the pegs C and R, Fig. 8 t, and then all the 
eight carried over the peg A. Ry this time 10 threads 
out of file necessary 80 threads would be on the warping 
woof, and these operations, once down the woof and 
• once up the woof, would be performed five times, or 
10 single journeys in all. 

A double journey as described is often called a 
“bout” Or a “round,” while a single journey in 
cither 'direction is, in consequence, called a “ half- 
round ” or a “ half-bout.” On the completion of 
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the. 10 half-bouts or live bouts, the eight threads 
would be cut. Four of them would l*e passed over 
the peg A, and the remaining four under the peg A, 
behind wlueh all are tied together to limsh the warp. 
Lease bands are inserted as described, and the top 
lease or weaver's base end withdrawn from (lie pegs 
A, II, and C . i he warper then [mis her hand through 
the last loop which was formed between the pegs 
A and 15, grasps all the threads about one foot 
lurther on, pulls them through the loop, ami thus 
forms another loop through which the hand is again 
passed to draw a third loop through the second one. 
this process is repeated until the long length of 23 



yards (in this ease) is made or linked into a much 
thicker and shorter form, termed a chain ; hence the 
word “ chain ” is often used to indicate a warp. 

The method of turning the eight threads from Iv to 
L, as shown in Fig. 85, causes the same colour arrange¬ 
ment, to obtain, and this order is preserved for each 
group of eight ; hence, when the threads lie side by 
side in the loom, and interwoven with weft of another • 
light shade by simple plain weaving, the colour effect 
on the surface of the fabric would be as seen at M, 
where l(i threads and 12 picks are shown. Each 
group of eight threads would add another unit or 
repeat in succession to the two repeats shown at M, 
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so that finally the complete warp of .80 threads or 
10 repeats would be interwoven with the light wei't. 

Now, if the same eight threads were warped, as 
shown ill Fig. 8(i that is, after the first group of 
eight had been treated as in Fig, 85, and as shown at 
N, Fig. 80 the next group were placed on the pegs 
in the reverse order, it will be seen that the colour 
arrangement would consist of two groups of eight, 
so that 10 threads would constitute the repeat as 
demonstrated below : 

Dark 2 11 112=8 

Light 112 1-211 = 8 

1st Group. 2nd Group. 10 threads. 


Consequently, for a warp of the same number of 
threads we should have : 


80 threads 
1 (i threads per repeat 


5 repeals in the width. 


It would, therefore, require two half-bouts to make 
one repeat if the same eight cops only'were used in 
the creel or batik. Each repeat of 10 threads would, 
when interlaced with light-coloured weft and with 
the plain weave, appear as represented by the colour 
effect at R. 

The two methods of joining the first group to the 
second group, as shown in Figs. 85 and SO, are used 
to produce unsynimctrieal and symmetrical patterns 
respectively, although the latter are often made in 
* the same way as the former. For example, if it were 
found convenient to warp with 10 cops instead of 
eight, it is evident that the method of warping would 
in both cases be like that explained in connection 
with *Fig. 85. Two repeats of the eight-thread 
pattern would be warped together, and one repeat of 
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the 16-thread pattern. In both cases will be seen 
that we should have : 

80 threads 5 hall'-bouts or 

16 cops in bank or creel ’ journeys. 

Longer lengths of warps can be made on what is 
called a “warping mill,” and, although the lengths 
made on the largest warping mills are much shorter 
than those of the warps made by dressing machines 
and similar machinery, a considerable number of 
warps for power weaving a.re made on suelppvarping 
mills. The circumference of these modern warping 
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mills varies from 8 to 1 5 yards, but similar parts to 
such mills are included in tlx* small warping mill 
illustrated in Fig. 87. It is a lacsimile ol one type of 
the larger mills, but is placed on a table instead,of on 
the floor. (Sec Jute and I-incn II 'raving. Woodhouse 
and Milne,' 1st edition, pp. 2!) to tit; 2nd edition, 
pp. 43 to 50. Also .In Introdiiclion to dale II caving, 
Woodhouse and Ireland.) 

The bobbins in this case are assembled iij a bank, 
slightly* con vex so that, each bobbin is approximately 
tangential to the pull or direction billowed by the 
thread to the mill, and similar in construction to 
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hat shown it^Figs. 77 and 78. The th'reads from' the 
vertical rows of bobbins are drawn in regular succes¬ 
sion through the eyes of the “ heck,” which consists 
>f two iron frames, eijeh pro\ ided with a number of 
Vertical bars. In the centre of each vertical bar is a 
lole for a thread. The t wo frames, which resemble 
dosely two leaves or healds for weaving, can be raised 
alternately to form the thread-by-thread lease which 
was done by hand for the warping woof. When the 
lease has been formed, the group of threads is placed 
an a similar set of three pegs to those already described 
and as illustrated in Fig. 87. As soon as this is done, 
the mill is rotated by means of a handle and a rope. 
The latter connects the disc of the handle apparatus 
with the vertical posts or “spokes ” of the mill. 

The two leaves of the heck are supported by what 
is known as a “ heck-box,” and a rope or cord passes 
from the top of the heck-box to the central upright 
shaft of the warping mill. Conscqucntiv, as the mill 
rotates clockwise, when viewed from above in Fig. 87, 
the rope is unwound from (lie upright shaft and the 
weighted heck-box descends in some proportion as the 
mill rotates, and causes the group of threads to assume 
a spiral form on the circumference ot the warping 
mill. 

When the heck-box comes opposite the bottom 
lease pegs, the pin lease or I (earner's lease is picked, 
and the threads placed on the two pegs. The mill 
is now rotated in the opposite direction by turning 
the handle the other way, and since the rope is now 
wound gradually on the upright shaft, the heck-box 
irtt>ves upwards, in the same proportion until the 
thread-by-thread lease pegs are reached. The lease 
is again made by the heck, the threads placed on the 
three pegs, and preparations made for warping the 
third halt-bout. The cycle of operations conducted 
for tfie first two half-bouts is repeated for every 
pair and for the necessary number of times. A 
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comjplete description of a somewhat similar type of 
warping mill will be found m Hie work, .In Introduction 
to Jute If caring. Several ealeulalions on the subject 
appear in the same book. 

In Fig. 88 the warp is competed with four rounds 
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only on the mill, about 12 yards. The loose lease 
band is seen clearly at the pegs where the beamer’s 
lease is made, whereas the thread-by-thread lease 
band is intact, having been wrapped roubd all the 
threads, and fixed as already indicated. Th£ chain 
is linked off, as in the warping woof, by starting at 
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the top after making the slight adjustments which 
are fully explained in tin- above-mentioned wo'rks. 
In both illustrations in Figs. 87 and 88 a completed 
warp or chain appears on the table. A view of a 
modern warping mill Hat appears in Fig. 80. Several 
warpers, with three large warping mills behind them, 
appear in the background, while a lew banks belonging 
to other mills are shown on the right-hand side. 

It is occasionally necessary, and perhaps often 
desirable, that all the threads of a warp shall he warped 
in the same direction ; in other words, that there 
shall be no reversal of the direction of the group's in 
the manner which has been explained in regard to 
all the foregoing methods of warping. This " one way 
only” direction of warping presents the libres of all 
the groups in the same relative position. In general, 
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the operation necessitates that, each group of threads 
shall he started at the pegs A, R. and C, and finished 
at the pegs I) and E, Fig. 81. it is possible, however, 
to make comparatively short warps with all the 
threads in the same relative condition by the method 
illustrated in Fig. !>(). The warp would lie started, 
as usual, at the end peg on the. left, and the lirst 
lease, thread by thread, made on the two upper pegs 
when warping the first group. All the threads of 
the grmip would be passed over the pegs as usual, 
tin; warper walking from side to side of the warping 
.woof until he or she came to a point which represented 
half the actual length of tlve warp. All the threads 
would be passed over the peg at this point the 
right-hand peg in Fig. 90—but no lease would be 
taken.* The same journeys, but in the reverse'direc- 
tion, would now he made until the lease pegs were 
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readied. A t^read-by-thread lease, or perhaps a 
pin lease (bcanier's lease) would then he made, and 
the threads arranged on the two lower pegs. Finally, 
all the threads would be passed behind the extreme 
leltdiand peg, and the two o|>}'rations repeated lor 
the necessary number of times. 

The arrows in Fig. !K) show how such a warp could 
be made from a single cop or bobbin. The first 
journey to right is indicated by a single-feat her 
arrow. The next journey to left and terminating at 
the lower pair of lease pegs is indicated by a double- 
feather arrow. The third to the right from the upper 
set of pegs is identified by an arrow with three leathers, 
while the last journev to the left is represented by an 
arrow with four feathers. 

When completed, the warp threads would be cut 
at the extreme peg on the left, and then split into 
one long length, of which the part on the right-hand 
peg would represent I he middle of the narp. 

ll a group of threads were used instead of a single 
thread, the journeys would be performed in a similar 
manner. 'Thus, immediately In-line making the 
journey from top to bottom, or liom left to right m 
Fig. !>0, the wearer's lease would be made on the 
two upper pegs. In the reverse journey with the 
group the bcanier's lease would be made on the two 
lower pegs. All the threads in I lie group would then 
be passed behind the left-hand peg, and the two 
journeys repeated for the necessary number of times 
that is, until the total number of threads in the 
warp appeared on each pair of lease pegs. » 

A chain, long or short, and warped by any of the 
methods deserdx-d, is most suitable for subsequent 
work when there is a lease at both ends, as explained 
in the foregoing description. It is not absolutely 
essential that, there should be a lease, but. if it is 
omitted,* it is necessary that some other arrangement 
should be adopted to preserve, as far as possible, the 
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relative positions of the threads, so that the further 
preparation ftf the warp for the loom can he conducted 
without, hindrance. As a matter of fact, it is not an 
uncommon practice m factory work to omit the 
making of a lease, nud to substitute a method of 
gripping the straight, sheet of threads in the warping 
or dressing machine by two rods which are provided 
with a kind of mortice and tenon, and between which 
all the threads arc held secure by binding the ends of 
the rods. This pair of rods often receives the name 
of “ clasp-rods ’’ (see Jute, and Linen Weaving, Wood- 
house and Milne, 2nd edition, pp. 105 and 10,S), 
At its best this method is a poor substitute for a 
proper lease ; it has the advantage, however, of being 
quickly made, and of simplifying the operation when 
a large number of threads is involved ; when carefully 
performed, and the threads selected with equal care, 
the resultant crossings in the loom are not excessive. 
Nevertheless, it may be taken for granted that the 
substitution of any other method of arranging the 
threads in consecutive or approximately consecutive 
order for that of the thread-by-thread lease is done, 
not with the object of improving the relative order 
of the threads, but for other reasons. ' 
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BEAMING OR WINDING-ON XII I' WART 

TiiRRii are several ways of attaching the end of the 
warp containing the beamer's lease to the weaver's 
beam. One method extensively adopted in con¬ 
nection with power-loom weaving, and which might in 
some eases be employed in connection with hand- 
looni weaving, Consists of the arrangement displayed 
in Fig. ill. Tins illustration, for simplicity only, 
represents a miniature beam, so far as the length or 
width of the beam is concerned, and a very snort 
length of warp. By exhibiting a short length, one 
is iOle to show both ends of the chain or warp as well 
as tube scheme, adopted to run the last few yards of 
warp of any length on to the beam. 

The pin lease or beamer's lease 1), K, shows that the 
threads are leased in fours, whereas the weaver's 
lease C, B, is the usual thread-by-thread lease. The 
stretch of warp between B and A is for the purposes 
already mentioned. The thick rod A, and the two 
pairs of lease rods B, C, and D„F. control the threads 
of the warp in practically the same way as the live 
similarly lettered pegs on the warping woof in Fig. 81, 
or the pegs of the warping mill in Fig. 87. 

The particular way of attaching the threads to the 
tube F of the "weaver's beam in factory work seldom* 
requires the use of the beamer’s lease ; it is required, 
however, when the warp has been made on a warping 
mill or by any other method where the wlirp is not 
intended to be dressed or slashed. The beiftncr’s 
lease is introduced in Fig. 91 to show that if such a 
8 US 
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method were adopted for hand- 
loom weaving, the end of the 
warp with the heamer's lease, 
instead of being made with two 
pejrs, would probably be more 
suitable if a third peg were used 
to make a similar but shorter 
streteh than that represented at 
the other end of the warp and 
between the pegs A and R. In 
general, however, the body of the 
we aver’s beam is maele of wooel. 
For long warps it is usual to em- 
ploy what are 1 known as “ loom 
be am llanges ” (1 m order that 
the threads may lie built up in 
eylindrieul form. The ends II, 
for light work, are' supported by 
brackets on the- loom, anel on 
winch the- beam moves very 
slowly round as the cloth is Iving 
wove-n. 

Along the' tube F of the beam 
are several openings J, the shape 
of one of whie-h is shown eletaebeel 
to the left of the .diagram, anel e>n 
a larger seale. It consists, as 
shown, of a circular liolc and a 
narrow slot. 

Let us imagine that the warp is 
a short one ; that the rope K has 
be'e'n attached by means of the 
thinner eorels L te. the stout reed 
A as shown, and the thick rope 
K secured to some tixeel part; 
also that a similar stout rent had 
originally been inserted in the 
same opening as the lease rod E, 
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and that the ends of this stout rod were supported by 
cords which passed over the-weaver’s lleam or over the 
base of the llangcs G. 11' the warp m this posit ion were 
comparatively slack, it is evident that each group of 
eight threads could be cut behind the stout rod near 
the beam, a knot tied on the eight threads, and the 
knot tlii'ii pushed through the circular hole of the 
opening Finally, the threads would slide into the 
slot of the opening J wit h t he large knot under t lie slot. 
Each gnmp of eight threads, or ot her suitable number, 
would t hus be held securely m posit ion, but each group 
should be tied to secure uniformity m the length or 
tension of the t hreads from side to side ot t he warp. 

The rods 1), E, which during this work are kept 
in position by librous lease bands or else by leather 
strips, would now be removed it a thin twine is 
used instead of rods it is sometimes allowed to remain 
-and the weaver s beam rotated by some means 
until the stretch of warp nearly up to the lease rod 
t is wound on the tube F ot the beam. 1 he warp 
is kept taut during tins operation either by holding 
the rod A or the rope K. This done, the cords I- 
arc loosened, the rod A removed, but the rods B, G, 
remain with the warp which is now ready lor the next 
operation drawing in, tying on, or twisting in. 

The operation just described is unaccompanied by 
any reference to the method ot supporting the beam, 
because we wished to illustrate the conneetion ol the 
two ends of the warp in the simplest mannci possible. 

We might now consider different methods of 
attaching the end of the warp to the loom l*am for 
hand-loom work, and also lor certain types of power- 
loom work ; hi this conneetion we shall illustrate the, 
beaming of a long warp in, say, a garret or similar 
room. 

Let the oblique beams A, Fig. 92, represent the 
lower parts of two light rafters, and B, C, and IF three 
stout beams, each of which bridges the gap between, 
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ami is lirmly.att.aelied to two adjacent ratters on tlu-ir 
respective slopes. One end of a I)alien E is lived to a 
rafter or other suitable stationary post, and the other 
end is fixed to a trestle E ; the latter in turn is secured 
to the lloor, A second trestle is provided and simi¬ 
larly fixed to the lloor at the required distance from 
the one illustrated. A recess is formed in the top 
of each trestle F to hold the gudgeon or end II of the 
loom beam, one of the Hunger (i of which is shown in 
the figure. An upright block .! is lived to each trestle 
F, and the upper ends arranged to hold securely the 
evener or raddle K. which is provided with a number 
of pins 1 1 and a removable cap M. The chain or warp, 
linked as described, is represented by the bundle or 
bunch N, and I he number or group of threads (), which 
constitute the warp, is first passed over the beam R, 
then across the upper part of the garret and over the 
beam (', then downwards and under the beam 1), 
md finally taken across the stretch ’ 1), M, and 
a* t ached to the weaver’s beam I’ in some satisfactory 
manner. 

It only remains now to make some arrangement 
for turning the weaver's beam P clockwise, while 
holding tlie warp about the point () above the 
batten E, in order to beam or wind on the sheet 
of threads evenly and tightly on the boss of the 
beam P. A groove Q (see the lower detached figure 
near the trestle) may lie cut in the beam, or a 
shott piece of metal tube inserted, so that a simple 
winch R (see higher detached figure) may be con¬ 
nected to the beam by a pin S and used as aloud of 
double crank or handle. A single crank R, with 
handle as illustrated in Fig. It:!, might be employed.. 
Another very simple method is to double a rope or 
cord, Fix or tie the loose end firmly to the loom beam, 
and then wrap the remainder clockwise .found the 
beam $ a rod can now be inserted into the looped or 
doubled end so that the rod may bear against the 
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beam, the other end of the rod can be used as a handle 
or lever, and the beam rotated in virtue of the pres¬ 
sure on the rod being communicated to the looped 
cord, and lienee to the weaver’s beam. 
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Figs. 93 and !H are different views qf the simple 
beaming frame. Thus, the former is a front elevation 
of the trestles F, the weaver’s beam P, and the evener 
or raddle K. The sheet of threads has been cut off 
as indicated, so that tlfe stretch between the beams 
R and C, Fig. 92, would not interfere with the illus¬ 
tration of the warp beam and evener. In Fig. 91, 
however, which is a plan view, the gradual opening out 
of the group of threads 0, due to the distribution of 
the threads amongst the pins L of the evener K, is 
apparent. It will be seen that there are four threads 
between each pair of occupied pins L in both figures. 
In Fig. 93 I lu re are 22 openings .filled, and hence the 
warp contains 22 X 4 SS threads ; in Fig. 91 
there are 25 so-called “ pinfuls,” and hence 100 threads 
in the warp. 

Returning to Fig. 92, the two detached views on the 
left illustrate one method of preparing the beamer’s 
lease end of the warp ready for being attached to the 
weaver’s beam. A piece of twine T is fixed to the 
left-hand end of an iron rod U, about ’ in. in diameter. 
The free end of the rod U is passed through the end 
opening of the bcanicr’s lease- that originally occupied 
by the lease pin K, Fig. 81 while flic twine T is 
passed through the other opening which was occupied 
by the pin D in the same figure. The end of the 
twine T is now fixed to the right-hand end of the iron 
rod U, as shown. In the upper detached view in 
Fig. 92 there are evidently five groups of 10 threads 
(5 bouts, with 8 threads in the bank, or 10 half-bouts 
of 8 threads and leased in fours); while in the lower 
detached view there are seven groups of 10 threads, 
or 112 threads in all, and leased singly to form the 
thread-by-thread lease. 

The rod U and the twine T are invariably inserted, 
and the rod held in position, as explained in reference 
to the short warp in Fig. 91. And while the warp is 
held thus in loose suspension, the various groups of 
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threads, or “ jHiiluls ” (lour in the upper detached 
view in Fig. 1(2), are deposited successively in the 
openings between tin' pins n|' the evener or raddle. 
If the pins of the evener are fixed, that is, incapable of 
living moved laterally so as to alter the distance be¬ 
tween each pair, the nuinTier per pml'ul must be 
calculated so that the occupied openings of the evener 
may be equal in width to the distance between the 
flanges G ol the loom beam I’ (see Figs. !i;i and !H). 
II, on the ot her hand, an adjustable e\ cner is used, I he 
same precautions are unnecessary. (See Jute and 
Linen ff caving : Mechanism, Woodlouse and Milne, 
1st edition, pp. .‘35 to .‘37 ; 2nd edition, pp. (>(} to (><).) 


U 


Fig. ( J5. 

When all the pinfuls have been arranged, the iron 
rotl II is placed in the longitudinal groove Q of the 
loom beam 1*, Fig. !I2, and secured there by means of 
a number of cords V, as exemplified in Figs. 95 and 90. 
The left-hand part of Fig. 95 is an enlarged view of 
part of the iron rod U, and illustrates how the free 
end of the cord V is arranged around the iron*rod U. 
It will, of course, be understood that the other eud 
of each cord V is securely fixed m some wav to the. 
loom beam, and that there are a few rounds of suell 
cord at each place in order tiiat the end of the warp 
may approaeli as near as possible or practicable to 
the litalds during weaving, and thus minimise the 
length of waste between the last shot or pick of weft 
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in the doth and the end of the warp ; it is obviously 
impossible to weave this length, which, with small 
part of the woven cloth, say one to three inches, 
is known as a weaver’s “ thrum. ’ 

The few rounds of eofd, which it is found desirable 

' 
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.to utilise in order to prevent a larger length of waste 
than that just mentioned, introduce a defect in that 
the last layers of warp which cover these cords are 
obviously •longer than those which arc wound round 
the bure beam, and since both these groups are ulti¬ 
mately woven simultaneously, there is a tendency for 
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the threads which form the longer layers to “ weave 
slack,” as it is termed, and to present in the dot.li a 
different depth of colour from the remainder of the 
threads ; in other words, a “ stripev ” effect appears 
in the cloth. 

This defect can he prevented by nailing a width of 
cloth \V, Figs. 00 and !)7, in the groove Q of the loom 
beam I’ ; the other end of this cloth is doubled over 
and sewn lo make a wide seam, and then rectangular 
pieces are cut out as shown. A rod U, similar to that 
already mentioned, is passed through the opening of 
the seam, and through the loops of the bcamor’s 
lease, or else the threads are tied to the rod in the 
rectangular gaps. The length of cloth W is sullicicnt 
to allow' the end of the warp to pass over the back 
beam of the loom, and all the threads arc approxi¬ 
mately the same length. Patented methods, which 
include such a length of cam as cloth and neat attach¬ 
ment links, have been in vogue for a great number of 
years. 

Figs. OS and 00 illustrate respectively the hack of a 
modern beaming frame, and the main parts of the 
front of the machine. It is used for beaming chain 
warps on to weavers’ beams, and tli7 latter figure 
shows the sheet of threads passing through the evener 
or raddle, and on to the loom beam. The ends of 
three chains all going on to the same beam -arc also 
seen depending from the tension bars, while the 
continuation of the warps can be seen in the upper 
part of file illustration. They pass across the upper 
part of 4 he " stretch,” and over one or more «f the 
"spreading” bars (Fig. i)8), then downwards and 
guilder a roller, and again bridge the gap between the 
back and front sections of the frame to enter the 
evener, as already mentioned. 
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G01SUUN, AKDKIUI., AND OUIF.NTU, I'AHKKS 

It will now be quite evident tlmt, except under very 
exceptional circumstances, the production ol' limey 
fabrics where the ornament is due mostly to the 
method of interlacing t he wel l threads wit li t he warp - 
can be accomplished only by complicated mechanism, 
or by a tedious process of combining a method of 
simple wea\ mg with some type of hand selection. On 
the other hand, extremely i n h and art ist ie text ures^ean 
be and are made by means of comparatively simple 
structures when combinations of different coloured 
yarns are employed. 

Illustrations of fabrics with surlaees of simple 
geometrical figures have already appeared in the 
production of which only the simplest typcol appa¬ 
ratus was used, and where no actual hand selection 
was essential. More advanced types ol ornamental 
fabrics have also been illustrated, in which the orna¬ 
mentation was obtained by means ol similar simple 
shedding apparatus, but where .each hue ol welt was 
composed of one, two, or more colours, and m lengths 
which corresponded to the Configuration ol the 
design* 

Different types of looms or frames have beeb 
illustrated for’thc production of these fabrics ; no* 
sharp dividing line appears to exist as to the employ¬ 
ment of horizontal and vertical looms, but, in general, 
the elaborately figured designs appear to*be made 
largely*on the vertical or hautc-lissc loom, whereas 
the simple types are often made on the horizontal or 
125 
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basxe-lixse lnnjns. The verlicn] arrangement offers 
more facilities for the weaver to compare his or her 
work with the copy, if and when a copy is used, as 
well as simplifying certain manual operations, particu¬ 
larly in the manufacture of pile fabrics. 

Perhaps the finest specimens of the weaver’s art, 
so far as the simple frame process is concerned, are 
the Oriental rugs and carpets, and the somewhat 
similar textures which are made on almost identical 
frames by one or two well-known British (inns. In 
these cases, however, the ornamentation is obtained 
solely by using yarns of different colours and dis¬ 
playing these yarns by some simple structure accord¬ 
ing to the massed effects of colour in the design. The 
ground or foundation of these fabrics is made almost 
invariably with the plain weave, while the design or 
colour scheme is developed by means of short lengths 
of \?ool, silk, or worsted yarns, usually the former, and 
in such a way that all the ends of these short lengths 
are visible on, and constitute the upper surface of, 
the texture. This type of structure is known techni¬ 
cally as pile, plush, or velvet weaving. (For a full 
description of these types of weaving, see Textile 
Design : Pure ami Applied, T. YVbodhouse and 
T. Milne, pp. ISfiO to HO.) 

The famous Gobelin textures of the Savonncrie 
type are similar in structure to the Persian rugs 
in that the effect is obtained by pile weaving with 
variously coloured yarns, whereas the Aubusson 
Gobelin is flat weaving and known as “ tapestry.” 
The \v*nrd tapestry is rather an elastic one* for it 
includes not only a great variety of cloths which arc 
. actually woven by hand and by power, but several 
textures in which the ornament has been displayed 
by a process of sewing or embroidery. Take, for 
example, • the world-famous Bayeux tapestry, the 
construction of which has been credited to" Queen 
Matilda ; the foundation or body of this so-called 
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tapestry consists of about 230 It. of 20in. wide brown 
linen,and the ornamentation on it is supposed to depiet 
the Conquest of England. Animate and inanimate 
forms abound throughout the full length of the fabric, 
and these forms include <i2.'S l^timan beings, 7(12 horses, 
mules, dogs, and other annuals, t!7 buildings, II 
■ships and boats, and lit trees, or, altogether, 1,512 
distinct illustrations m eight dillerent colours. Not. 
one of these forms or figures is actually woven, but 
all have been introduced by the aid ol needles or 
similar instruments. The word tapestry lor such a 
fabric is, therefore, a misnomer, but the work is 
distinguished by this word, and hence it will probably 
always be known as a tapestry. 

On the other hand, the ground and ornamentation 
in the (iobelm and other similar tapestries are formed, 
as it were, simultaneously loan warp and welt yarns; 
but here, again, the actual work is one ol band 
selection, and t lie pn cess may, I here I ore, be c< msidcred 
as a particular type of sew mg or embroidery. 

With almost equal justification one might say that 
all the Oriental rugs and carpets, the Savonncric 
type of Gobelins, as well as all others made by similar 
processes, arc, in reality, incorrectly styled woven 
fabrics, for all of t hem are made by a process ol hand 
selection,even when the operative is tunning the simple 
groundwork of the struct lire. 

It is, of course, difficult to draw a hard and last, line 
between the various modes ol working, but, in our 
opinion, no texture can truly be said to have been 
actually woven unless the threads ol which tlrt 1 w'arp 
is formed are operated collectively according to the 
desired methoclof interlacing, and a shuttle or shuttles, . 
or other weft carrier, used to carry the welt either 
wholly or partially across the width ol the fabric. 

Although it is possible to obtain by mechanical 
11 leans 4he same diversity ol elfcet which is achieved 
by a system of hand selection, it is, in general, imprac- 
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ticable ; but i\ sufficiently varied effect, can in njost 
cases be obtained by weaving, and the fabric is ccr- 


t ; 

, . , . Vi 

■C.-J ..)* •* •Z-X/r - , •/; 

i ! • r o-nv 


- % - 


'm. v 


- **«■ - 

* * ‘ , ' '■ r ° ■ w;, „v, < , '* 
•?, v. A. - 


•, • 45 . * 

• .» ot V ; ’♦ ** • - kT,?^ , 

* >,v -., v 0 r > v • 

• «> v * '♦ ' 

! v; : ' 

■i v - f.: h!#.'e ■ 


v* * 


*'’*» »« 




<v 






fey ’ 

*>v 

•>- J : 


>3 


;• -' v 

:} 

, i W»* s,^« «’ ' _i_ 
Fig. 100. 


tain] v ma’de much more quickly and at less cost than 
by any scheme of hand selection. The great'advan- 
tage of hand selection is that it is practicable to make 
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exclusive ensigns, and that the cost of making a 
hundred cloths, each differing in design, does not 
difler sensibly I rum the cost of making a hundred 
cloths of the same design, provided that the amount 
ot detail in all is uppi'o.xiinlitrlv the same. When, 
however, it, is necessary to produce cheap fabrics, 
duplication by actual weaving is essential, but, 
although the ( i ost per cloth or yard is low for such 
mechanically manufactured goods, it does not follow 
that the textures lack beaut y ol design, taste in colour, 
quality of fibrous material, or perfect workmanship. 

What is often considered and styled the most 
wonderful piece of wca\ ing that has ever been accom¬ 
plished is the " Ardclnl Carpet," approximately one- 
quarter of which is illustrated in Fig. 100 . This 
carpet, which is termed the " Holy Carpet of the 
Mosque at Ardclnl,” and which is now housed in the 
Victoria and Albert Museum, South Kensington, 
Measures fit ft. by 17 ft. (! in., and lias been valued at 
about fid,000. It is the Persian masterpiece, and, 
according to history, was woven by Maksoud, the 
slave of the Holy Place of Kashan, in the sixteenth 
century for the tomb of Sheikh Ismael. (I has been 
stated that from start to finish the task occupied .'it 
years. 

In addition to the war]) and weft threads which 
form the actual ground or foundation of this fabric, 
there arc more than UU,000,000 hand-tied tufts, or 
nearly 100 to the square inch! The design, which is 
rich in detail, is practically symmetrical in both 
directions, and hence the section reproduced illustrates 
approximately all the ornamentation and gives an 
excellent idea of the design. The illustration loses 
much of its value, however, in the absence of tiic 
actual colour scheme, the rich effects of which may 
be seen in the fabric or in the monograph published in 
folio, by Edward Stcbbing, London, tXtld. • 

Fig. 101 is a reproduction of a very fine antique 

9 
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Kummi rug ai„J ,s the property „f S. J. Waring, Fsq 
ol Messrs \\uring and Gillow. Idd., Oxford Streel 
London. This lirm has kindly supplied the author 
. mistralions Irom which Figs, loo, 101, and 102 
lave been made The boj'der in Fig. 101 has a wealth 
•1 hue detail which contrasts well with the much 
bolder type ol ornament in the Held. No hall-tone 
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reproduction can do justice to the rich, mellow effect 
which constitute a characteristic feature of the act no 
colouring of fins example. a 

A modern British reproduction of a Kirman Axmin 
stu carpet, or, rather, about, one-quarter of tin 
compete seamless carpet, is reproduced in Fig. log 
lc design is copied Irom a line example of F. rsian 
art, and the original carpet was sold for upwards of 
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300 guineas. Tile colour scheme ol» (lie carpel is 
excellent, mid the general effect relleets credit on 
the producers. 

No description of mechanical \\ea\ing by power is 
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to appear ill this work, but it is only lair to state that 
practically any scheme of coloured carpet..or rug can 
be obtained mechanically, and, of course, at a.mueh 
lower cost per article than by the hand selection method, 
provided that a sufficiently large number is made. 
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CHAPTER VIII 

THE WEAVING OF PERSIAN, DONEGAL, AND 
BEAT. AXM1NSTKR BUGS AND CARPETS 
ON LARGE FRAMES 

The general principles involved in the making of a 
warp or chain, and in the so-called operation of 
weaving, having been described and illustrated, we 
shall now return to the consideration of frames or 
looms which are utilised for the actual manufacture 
of fabrics on a commercial scale, and shall describe 
the 'actual operations involved in the weaving of 
these works of art. 

Ill the first place, it should lie mentioned that the 
vertical loom is usually employed in connection with 
the manufacture of these elaborately coloured rugs 
and carpets. The loom, or, rather, frame, is in most 
eases very crude, as exemplified in Fig. 103, which 
represents five females at work under the superin¬ 
tendence of a sixth person, in one of the establishments 
of Messrs. Ziegler and Co., The Persian Gulf Trading 
Co., of Sultanabad, Tcjicran, and other Persian towns. 

The loom consists of four beams and two rods— 
not a very formidable equipment for the production 
of such 1 beautiful fabrics as emerge from them. 1 - 1 Two 
stout vertical beams or posts are lixed in the ground, 
and a cross-beam is fixed on the top of these beams. 
Another cross-beam is adjustably fixed in slots in the 
vertical beams but near the floor. The warp threads 
are stretched as indicated between these two cross¬ 
beams, and they practically fill the space enclosed by 
the four beams, or main frame of the loom. 

132 
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The warp,is made in a very simply manner; two 
pegs art; placed in the ground, t he distance apart being 
C([u<d to the length ol carpet to be woven, plus the 
amount retpiired tor shrinkage during the operation 
ol' weaving. The warp is passed round these two 
pegs until the necessary number of threads has been 
stretched between them. At one ol' the pegs a so- 
called selvage is termed to keep the threads in their 
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respe«tivc positions, and to facilitate the lixi lg of the 
threads to the equivalent of a eloth-bearn. 

When the warp is made, it is taken to the loom anjl 
passed over the top beam, as illustrated in Fig. 103, 
and also in Fig. lot, both photos of which were taken 
by Mr. Edward P. llutton, a former student of the 
author. All the threads then hang down as sh»wn on 
the right in Fig. 101, where the left-hand part of the 
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so-called “ warp-selvage” is in view near one of the 
beams, the cloth-beam at the loot. 

The warp threads are now secured (irmly to the 
lower cross-beam as demonstrated in Fig. 105. A 
stout rope is wound round the lower cross-beam, the 
rope being represented m Fig. 105 by the letter A ; 
the warp selvage is shown at R, while the cord C 
indicates the method of attaching the warp selvage 
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to the ropes A of the cloth-beam. The first few, shots 
of weft are shown at 1) with one pair separated from 
tjie body : dually, the lower part of the warp threads 
is shown at H. The cord C is also shown on the cloth- 
beam in Fig. 103, immediately under the weaver s 
seat. 

This four shorter vertical posts in Figs. 103 and 104 
form the supplementary frame of the loom, and each 
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post is provided with holes to receive iron support 
rods, oil winch the lone scut for the wea\ ers is placed. 
It, will thus be seen that, as thi- weaving proceeds, 
the rungs of the crude ladder may lie inserted succes¬ 
sively in the holes to enable'the seat to be raised to a 
convenient position for the execution of the work. 
In some cases the warp is made much longer than the 
stretch between the two cross-beams * in such eases 
the warp threads are wound on the top cross- or warp- 



lo(S. la.3. 

• 

beam, and the cloth wound on the bottom beam. 
The jvefiver then remains at the same level tl roughout 
the process. The remaining preparatory operations 
are explained in connection with Figs. 10<i to 109. • 

The parts H, (', and D from Fig. 105 are indicated 
in the lower parts of Figs. 100 and 107, while E and F 
represent the back aiid front set ot w^irp threads. 
The top and bottom cross-beams or rollers ot Uie loom 
are lettered G and II respectively. 
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While the 4 warp threads are hanging, 
as depicted on the right hand of Fie. 
10J-, the operative makes preparations 
for picking the lease. A pole .1, Figs. 
10G and 107. is tied to tli^ vertical 
beams this pole is shown distinctly 
in Figs. 103 and 10 1, practically on 
a level with the heads of the weaxeis 
and a thread-by-thread lease is 
formed by passing a cord K, Fig. 100, 
round the rod .1, then round the first 
t hread of the group F., again round 1 he 
rod J, forward between two threads of 
the front group F, round the second 
thread in the back group E, and back 
again between the same two threads 
and to the rod J. This operation is 
continued, each tune moving one 
thread forward in the trout group 1\ 
and passing the cord round the com¬ 
panion thread in the back group Is. 
until a loop has been passed behind 
every war]) thread in the group Is. 
The loops K are about S in. long. A 
lease rod Listhcn passed between the 
two groups Is and F just above the 
cords K. 




H 


D 


With the parts in the position indi¬ 
cated in Fig. 10G, it is e\ uleiil that a 
. length of ground weft could be in¬ 
serted* iifto the '‘open-shed at M, 
and that the next shot of weft eon Id 
be inserted into the " crossed-shed 
at N, Fig. 107, provided that the two 
groups of threads could lie made to .... 

occupy the positions therein indicated. •Similar re¬ 
marks apply to the two necessary operations for the 
arrangement indicated in Fig. 108. In the latter ease 
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the warp threads E and F arc wound or beamed round 
the upper beam G, the several layers or rounds being 
represented by the heavy black circle ; the threads, say 
in pairs, are then passed between a series of pegs 0 in 
the bar 1’, and then down to the cloth-beam II. The 
rectangular bar 1/ serves the same purpose as the round 
rod L in Figs. lOtiand 107, whilethe hanging loops K', 
Fig. 108, are used to perform the same function as the 
loops K in Figs. 100 and 107. As the cloth D is 
woven in the loom arranged as in Fig. 108, the warp- 
beam G is moved slightly round clockwise, and then 
the cloth-beam II is moved in the same direction 
until the threads E and F are at the desired tension. 
It will be understood that these two latter operations 
are not continuous, but intermittent, and they arc 
performed when the weaver thinks it is desirable to 
do so. 

When the lease has been picked in the looms 
illustrated in Figs. 10 1 to 107, the threads of the warp, 
or, rather, the warp selvage, Fig. 105, is attached to 
tfle ropes A of the beam II by means of the cord C, 
and then all is drawn tight by inserting wedges 
G, Fig. 10!>, into the slots of the vertical beams R, 
and above the lower cross-beam II. After having 
driven up the wedges Q, all is ready for the actual 
weaving operation. The part lettered S, Fig. 100, 
represents one of the corners of the cloth. 

The usual kind of Persian and similar carpets and 
rugs has a structure which necessitates three distinct 
series of threads. These are : 

(1) The foundation or ground threads. 

j‘2) The foundation or ground picks. 

" (3) The pile or figuring tufts. 

Although it is possible to make carpets, rugs, or the 
like in which all the tufts are of the same colour, and 
thus produce a self-coloured fabric, the more general 
practice is to employ a comparatively large number of 
different coloured yarns for the pile, in order that 
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designs of any practicable nature can lie reproduced on 
the surface of the cloth. These coloured yarns arc 
placed within easy reach of the weaver, because a 
considerable part of the time is occupied m the dual 
process of selecting the collect colour of vain and 
introducing it into its proper place m the fabric. 

In Figs. 103 and 10 I tin * coloured yarns arc shown as 
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having been wound into akindol hall, and Umg upon 
a cord which is stretched between the two mam vertical 
posts, and iv a convenient position lor the \vcavei%. 
In other cases a wooden bar with projecting pins or 
pegs occupies a somewhat similar position to the cord 
of balls, and bobbins of coloured yarn aw supported 
bv the peas upon which the bobbin may rotate when 
the weaver pulls the thread ready for inserting it to 
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form one of the.figuring tufts. A furthoy method.is 
to have the coloured yarns cut up into short lengths 
according to the length required for the production of 
the necessary height or depth of pile. These coloured 
bits are placed into boxes, jn which a separate compart¬ 
ment is provided for each colour. 

Such boxes for the pile weft are shown distinctly 
in Fig. 110, which illustrates several weavers at two 
rows of looms making the famed Donegal carpets. 
The arrangement of the warp threads on the upper 
beam, and between the pegs of the peg-frame for 
preserving the respective positions of the threads, 
is on the same principle as that demonstrated in 
Fig. 108. An enlarged view of sections of the few 
similar looms appears in Fig. 111. In this illustration 
the short lengths of tufting weft are seen distinctly 
in a few compartments of the box between the lirst 
two leavers. Figs. 110 and 111 are reproductions 
from photographs made from negatives supplied to 
the author by Messrs. Alexander Morton and Co. 
(Morton Sundour Fabrics Ltd.), Darvel and Carlisle. 
The negatives were made in one of their Donegal 
factories, Killvbegs, Kilear, Crolly, or Annargry. 

It has already been shown, Figs. 108 and 101, that 
a rod is used in conjunction with a series of twines to 
form one of the sheds or openings for the ground or 
foundation weft. In the looms illustrated in Figs. 
110 and 111, however, the corresponding operation is 
performed by similar twines tied together in groups, 
thus forming handy bunches for the weavers ; these 
bunches,•the constituents of which arc idcntftaV with 
thajt shown at K' in Fig. 108, are shown clearly in Fig. 
ljtl, on a line with the heads of the weavers. Imme¬ 
diately above these bunches is a design, or, rather, a 
section of a design, since two, three, or more operatives 
work at tine same carpet, and from this sectional 
dcsign'the weaver sees what coloured pile weft has 
to be inserted across her width of threads. The 
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width of threads under her charge corresponds.to 
the sectional design Ironi which she works, each pair 
of warp threads in her section being represented on the 
design paper by one vertical row of small squares, 
or, rather, by the various colours in the row of small 
squares. For example, the design on the rug in the 
foreground, and on the left of Fig. Ill, is identical 
in outline with the design on point, paper just above 
the bunched loops. The methods of forming the 
pattern on the cloth will be illustrated and described 
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shortly : in the meaijimc, we might describe the 
process of forming the foundation of the fabric. 

It is customary so to arrange the warp threads that 
when in‘their normal positions they shall forifi two 
layers, which converge to the L ‘ fell ” of the cloth, 
i<*. the last inserted pick of weft, and So constitute 
one of the so-called “ sheds ” or openings for the 
weft.. When so arranged, .all the odd-numbered 
threads, 1,*3, 5, 7, etc., are, say, at the back, as 
represented by the letter E in Fig. 100, and all the 
even-numbered threads, 2, 1, C, S, etc., would then 
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l)c ill the front, as indicated by the lettiy F m Hie same 
%>"■<•• The disposition of tiie yarns into two layers 
provides a condition which makes it a comparatively 
easy matter to insert a length of ground wel't into 
this “ open shed " M. Tin- weft is inserted In hand, 
although some simple weft earner might he used if 
desired. 

When this full-width pick of weft is m its position, 
flic lease rod I, is raised to the position indicated in 
Fig. 107. The second plain pick is not so easily- 
entered into its shed as is the first pick, and the tease 
rod L is raised to assist in, or, rather, to provide 
sutlieieni length of warp for, the formation of the 
shed during the more dillicull operation. The 
weaver places her hand Hat on the threads about 
midway between the points F and K in Fig. 107, and 
presses on them in order to I'oiec the front ];iy<*t F 
as far back as possible, and simultaneously pull* the 
r ,d .1 towards her so that the cords K may draw the 
t.h". ads E which are normally at the back to the 
front as illustrated in Fig. 107. The second shed N 
is thus formed siillicicntlv big to allow the hand of the 
weaver to wriggle through and to insert the weft. 
In looms constructed on the principle of those illus¬ 
trated in Fig. 10<S and in Figs. 1 10 and 111,1 he second 
shed is formed by pulling the bunched cords K', 
but otherwise the principle adopted in the two sty les 
of loom is the same. When the rod or bunch is 
released, and the lease rod L is lowered, the threads 
.again assume the positions indicated in Fig. 100. 

In gk‘m*ral, one complete horizontal row <4 tufts, 
and two such plain picks, constitute one cycle or 
round of the .weave ; in special eases each row of* 
tufts is accompanied by lour, and occasionally by six, 
ground picks, that is, two or three pairs of the simple 
ground weave. After the’insertion of the last ground 
pick in«the above cycle of three, the two ground picks 
are “ beaten down ” by a kind of hardwood or iron 
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comb —a mulji-pronged instrument. The weavers 
nearest the observer in Figs. 110 and 111*arc perform¬ 
ing this operation, and a more elaborate form of 
beater is shown on the floor in Fig. 103. The weaver 
on the left in Fig. Ill) is inserting one of the pile 
tufts, an operation wliiefi is described below. The row 
of tufts is, of course, beaten down at the same time, 
so that it may join the row which was inserted in the 
preceding cycle. In power-looms-, and in ordinary 
hand-looms, the operation is termed “ beating up,” 
and it is performed bv a reed operated mechanically 
or manually, as the ease may be. 

Methods of Introducing Pile. 

The method of introducing the pile yarn or tufts 
in carpets and rugs differs m the various seats of 
m.jr’ufaeture. This difference may arise partly from 
the*effect desired, partly in virtue of custom, and 
partly in regard to the various thicknesses of the 
yarns compounded in the manufacture. There may 
be two, four, or more ground picks for each complete 
line of tufts or pile picks : occasionally there may be 
an odd number of ground picks, but the general 
practice is to insert them in pairs, and often, as 
already mentioned, one pair of ground picks after 
each line of pile. In any ease, if there are more than 
two picks of ground, the additional pairs are simply 
repetitions of the firs^pair, and hence need no further 
description. 

Example of Persian Run. 

. A small section of a Persian rug or carpet is repro¬ 
duced in Fig. 112. The ground warp is 5-ply white 
cotton, and the lower part of the illustration shows 
clearly the commencement of the rug with about 2 in. 
of the white warp as a fringe. Next comes about four 
shotS of the 3-ply blue cotton ground weft, introduced 
to obtain a comparatively horizontal line for the 
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insertion of the first line of pile, and to provide means 
for making perfectly horizontal lines, whe?e such lines 
are desired in the design, and there are invariably such 
lines near the outer edges of the fabric. About 1 in. 
of a band of dark blue jSile would surround the com¬ 
plete structure, and part of this will be seen distinctly 
on the right and immediately above the above-men¬ 
tioned ground picks. Inside this dark outer band is 
the outer border of the rug, and in the present case 
the width of this border is about 1 -j in. Then, after 
two narrow horizontal and vertical lines, comes either 
the inside border or the lield or filling of the texture. 

Colours Employed. 

The colours used in the sample illustrated in Fig. 112 
are as follows : Dark blue, terra-cotta, pale blue, 
mid-gicen, sage, and fawn. All these colours, and 
the relative length of the pile, are represented by the 
short doubled tufts of pile which have been taken from 
the fabric and exhibited in the upper part of Fig. 113. 
Immediately below these tufts of wool pile is a length 
of the 3-ply blue cotton weft ; then conies a length 
of the 5-ply white cotton warp ; andslhmlly, a small 
cutting of the fabric to show how the thick and sub¬ 
stantial selvage is made. This view will be referred 
to again shortly ; in the meantime, we shall discuss 
the formation of the pile, which is the characteristic 
feature of the fabric. 

Methods of Selection. 

There are two distinct methods of selecting the 
pile threads. One method consists in taking small 
prepared lengths of the necessary colours from a box. 
In the other method the weaver has a ball or bobbin 
for each colour of tuft yarn required for the proper 
colour, scheme of the structure. The finished result, 
however, may be the same in both cases. 
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Construction. 

Consider, Idr example, the illustrations in lues, 
lit and 115. In (lie upper drawing, marked A, we 
illustrate, in four stages, the formation of one so- 
called knot or tuft, and inVonneetion with four pairs 
of warp threads marked 1 , *J, !?, and 1 . It will lu: 
understood, however, that in actual work there is a 
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finished tuft for each pair of threads. At IS, Fig. li t, 
we illustrate the formation of a similar knot aKodn 
four stages. No ground or foundation picks rfre 
shown in drawings A and 15 ; these two illustrate 
respectively : 

(A) The method of using short lengths of Wool to 
make the pile or tufts. 
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(B) The method of utilising the yarn from a bobbin 
or bail to make the tufts. 

In drawing A, and above the first pair of warp 
threads marked 1, the s'nort length of wool for the 
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pile is represented by the U-shaped bit of yarn ; the 
ends of this pile yarn are marked L and R to indicate 
left and right. 

In the sketch above the second pair of warp threads 
marked 2, the left-hand branch L of the pile luis'bcen 
passed under the left-hand warp thread of the pair 2, 
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and tin'll brought upwards bct.wcvii them to the sur¬ 
face. In ‘connection with the third pair of warp 
threads 3, the right-hand branch II has been passed 
under the right-hand warp thread of pair li and then 
brought to the surface between the pair of warp 
threads. Roth loose ends I, and R are therefore 
situated between the pair of ground threads. When 
this tuft, and all others of a similar kind, are beaten 
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into»clfcse contact with the last line in the unfinished 
carpet, they will appear very much like that repre¬ 
sented in connection with the ground threads nfafkcd 
4. The pile threads, that is, the ends L and R, will 
stand more or less erect, and the middle part of the 
tuft will cross the pair of war]) threads from above 
as .indicated. In practice, the left- and right-hand 
branches L and It of the U-shaped tuft are threaded 
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simultaneously from the outer edges of the pair of 
warp threads, and brought upwards between the 
same pair. 

The fabric is made by starting at the bottom and 
proceeding upwards ; heUee, although the method at. 
A indicates the ends L ahd 11 of the tufts' in their 
correct position, it will be noticed that they form, as 
it were, the fell of the cloth. It is better, however, 
so to insert the ends I, and 11 that they will be held 
between the central part of the tuft and the last 
ground pick ; in other words, that the U-shaped 
length should be inverted in order that the ends I, and 
U may be threaded towards the operative instead of 
away from her or him. Thus, instead of the finished 
tuft being represented as in A with regard to the 
warp threads t, it should appear as shown at C, Fig. 
115. In this view there is a tuft for each pair of 
warp t,hreads, and it will be clear that when the 
heavy comb is used to beat up the tufts, the ends 
L and It will lie locked, as it were, between the 
central part of the tuft and the two ground picks G. 
It will, of course, be understood that the next pair 
pf ground picks will, with the pair illustrated, grip 
securely all the tufts in that line. 

Now, with regard to the drawing II, Fig. lit, there 
are again four pairs of warp threads illustrated in 
order to show the four stages in the formation of the 
tuft or pile. The pile thread P, coming from a bobbin 
or a ball in the direction of the arrow, is passed 
downwards between the two warp threads constitut¬ 
ing the pair 1, and under the left-hand ground thread ; 
it is then brought to the surface and crossed over the 
two threads marked 2 ; it is then taken downwards, as 
indicated in connection with threads 3,‘’under the 
right-hand thread, and finally upwards between the 
pair of war]) threads. The right-hand end of the 
tuft should be the correct length ; the other branch 
is cut to the same length, and this leaves the free end 
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from the bobbin or ball to be inserted for the formation 
of the tuft'for the next pair of warp threads, provided 
that the design necessitates the same colour of yarn. 
The linal appearance is, of course, as shown with the 
warp threads t. , 

As belore, when all thcMufts have been inserted, 
the appearance will be as at C, Fig. 115. It will be 
seen that in the finished row there will be two pile 
ends between caeh pair of warp threads, but there will 
be an equal gap, or nearly so, without any pile end, 
e.g. the gaps between the pairs are empty. 

If the pile threads are not sullieiently thick, or not 
set close enough, there is a tendency for a line to 
appear between each pair. The pile threads in the 
fabric illustrated in Figs, 112 anil 113 are inserted 
as at D, Fig. 115. This arrangement places one 
pile end between each pair of threads over the full 
width, and thus secures a regular distribution'oT the 
pile ends. The pde threads from a bobbin 'or ball 
i an easily be threaded as exemplified at 1), for it will 
bij observed that the free end of the thread passes,, 
under the left-band warp thread, then up between the 
pair, over and under the right-hand warp thread, and 
again up between the pair of warp threads. A solid 
compact body of tuft is thus provided, and the selvage 
of the rug is made to correspond in colour to the outer 
hand by wrapping a group of yarns around the 
last three warp threads; this group is shown 
distinctly on the left of the J)it of cloth illustrated in 
Fig. 113. 

A # v«y common way to illustrate the threading 
of the tufts for carpets and rugs of tile type under 
discussion is that in F'ig. 110. At first siglit Jthe 
arrangement appears a little complicated, but a little 
consideration will reveal the fact that it is identical 
with the threading described in connection with 
drawing R, Fig. li t. F'our ground picks, two pairs, 
have been introduced in Fig. 110, and tfte same 
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number ul' pile threads and pairs ot warp threads as in 
Fig. li t. * 

The carpet illustrated in Fig. 117 is interesting, 
not only because of its size, but because ot its desti¬ 
nation. The carpet is oifle ot the unique products ot 
the Wilton Royal Carpet Factory Co., Ltd., near 
Salisbury ; it is 00 ft. in one direction and 50 ft. in 
the other, and was made for one of the doors in 
Buckingham Palace. The structure is known as 
“ Real AxminstciV’ All the ground of the carpet is 
in dec]) cerise, the festoon border is developed in 



shades of French grey, while the extreme outer border 
or band is a dark cerise.* All the tufts were inserted 
separately by hand, and by female weavers, several 
of whom are in the background of the viCKv,, and 
immediately in front, of two blocks which form part 
of the buildings in connection with the works. “ 

The fabric exhibited in Fig; 117, and similar fabrics 
made by the above linn, resemble closely the Oriental 
tufted fabrics. It is interesting to note that this type 
of weaving was commenced at Axminstcr, Devonshire, 
about tin' middle of the 18th century, and that the 
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manufacture of these high-class textures was trans¬ 
ferred to Wiltofl about the year 1835 ; •since this 
date the industry lias been conducted, without 
interruptions, in conjunction with the manufacture of 
Wilton carpets by power-looms. The men on the 
carpet in Fig. 117 are clipping off the loose anti uneven 
ends preparatory to packing up the carpet for 
delivery. 



CHAPTER IX 


SMALLBll FR AMRS FDR USB IN TUB WBAVINCJ OF 
TUFTED AND OT11E11 FABRICS 

This chapter is intended to show how the principles 
of weaving Persian, Donegal, real Axminstef rugs and 
carpets, and so-called tapestries may be expounded 
to those who wish, for any reason, to experiment in 
handicraft weaving. 

Fig. 118 is a photographical reproduction of a fabric 
mule by a lady student in the Art and Textile 
Departments of the Dundee Technical College “and 
school of Art. The loom or frame was also con¬ 
st meted in the College. The warp threads were first 
indulged on the upper beam, passed through a rccd t 
sontaming about. 1 t splits or dents per inch, and tied 
.0 the bottom roller. Top and bottom rollers or 
Teams are provided with ratchet wheels and pawls, 1 
:o that the work may be arranged in the most con¬ 
venient position for the weaver, and for the operation 
jf weaving. It will be seen that each alternate thread 
s controlled by a separate cord. 

The illustration in Fig. 1F8 naturally exhibits the 
•ight side of the fabric, but since it is a tapestry 
itrustujc, the ornament of which is developed by 
coloured weft yarns on the Hat treatment (not pile 
;4*ucturc) and by plain weaving, the work was.con¬ 
flicted frofti the other side of the frame to that 
Illustrated. All loose ends or short floating weft 
yarns are thus at the back of the fabric. The ground 
threads of the warp are completely covered with the 
various colours of weft on the principle of leaving 
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illustrated in F[g. 10, and the structure or build ol 
the fabric corresponds to condition II (p. ,71). 

the Irantework ol a somewhat similar loom, and 
one method ol attaching the ground or warp threads 

to the rod of the eloth-bnfim, is illustrated in Fi<r. 11<). 

• * ^ 
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and 07, hut ;tl prcsnil tied up by a string at each side 
to show Hi? const ruction of the (doth. 

Before the warp threads are tail to the rod of the 
cloth-beam, however, they should lie drawn through 
a reed as.cxplained in reference to Fig. 118, and the 
reed is then suspended on the short bars which are 



Fit:. 119. 


attached to the two inner laces of the end frames, 
'flic illustration shows that the weaver's lease is*still 
intact at the ends of the warp threads, and that tile 
warp is ready for being “ gaited ’’ or mounted pre¬ 
paratory to actual weaving. , 

Figs. 120 and 121 are respectively end and front 
elevations of a somewhat similar frame. The warp 
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threads A arc shown distinctly on the warp-beam B 
in Fig. 12f, and disposed on the beam rod C in the 
cut-out ])arts of tlic cloth D belonging to the cloth- 
beam E. The latter is operated by means of the hand 



Fin. 121. 


wile el F, anti held stationary when required by the 
pawl G and ratchet wheel 11. 

It will be seen from the end elevation in Fig. 120 
that the warp beam is provided with a, gudgeon J, 
upon«which is fixed a ratchet wheel K, and tins latter 
is held a fixture or free to move by the action of the 
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pawl L. The rf-ed M is situated between the parts 
N, as shown in both figures, and if this rArd is made 
on the same principle as leasing reeds (see Fig. 122), 
it forms an article by means of which alternate warp 
threads may be [Hilled toMhe front, or pushed towards 
the back, in order to form positively the two distinct 
sheds required for the weaving of plain cloth, or other 
arrangements which demand only two distinct 
movements of the warp threads. In Fig. 122 one 
shed is formed by the eight, threads illustrated ; the 
reed is supposed to have been drawn towards the 



Fn;. 122. 

weaver, when the four threads enclosed in the leaded 
dents (the lead indicated by the stippled parts) 
would clearly move with the teed, while the remaining 
four would be unaffected ; a movement of the reed 
from tlui weaver would carry the encloSeii* four 
threads to the far side of those which are at present 
near the far board of the reed. Pile fabrics, similar 
t<5 Oriental fabrics and the like, can be woven in 
these looms. In some primitive looms, a wooden 
structure, sijnilar to the reed in Fig. 122, is used for 
the sa»ie purpose. 

Since the back frame O, Figs. 120 and 121, is 
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fulcrunvL'd at l\ the whole frame may be collapsed, 
so. that \^hcn weaving is linisliecf the minimum 
amount of space will be occupied by the two frames. 
The total height of the frame is about 5 ft. (i in., and 
its width is 3 ft. 0 in. 

It appears most remarkable that, in spite of the 
very many ingenious methods of forming the shed, 



Fiu. 123. 

as exemplified in the foregoing chapters, very few 
weavers adopted the simple method of empkjying 
two distinct leaves of the healds and attaching file 
t\vo leaves to the same simple lever, and operating 
the leaves by means of two simple treadles or cords. 

J’ig. 123 illustrates a small hand-looni capable of 
opertfting any number of leaves to a maximum of 
11 
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eight. The leaves are pulled down by simple levers 
against the action of spring-controlled hooked levers 
on the left, and the hooked parts of the latter hold the 
leaves down for any number of shots or picks. Such 
a loom, although really a model and of a handicraft 
nature, is more an imitation of modern hand-looms 
than any which have been described in this work. 
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